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M:®: Kamathas tevoted much time for several years past 
tothe study of intelligence testing, and he has been 
one of the first Indfans to devise tests to be used through 
the medium of Indian languages. This book is the fruit 
of his study and practical work. He has gone on the 
justifiable assumption that there is nothing in the mental 
constitution of Indian children that warrants the psycho- 
logist in trying to devise tests radically different from 
those which have been found suitable in the West. He 
has, accordingly, given some account of the history of 
intelligence testing, and has shown the purposes it has 
been designed to serve ; and he has taken one of the best 
known and most successful systems—the Binet-Simon, 
with the Stanford revision—and has adapted it for use 
in India,through the Kanarese and Marathi languages. 
He has given us not a work of pure theory, elaborated in 
his study, but a work which reveals at almost every point 
traces of his own practical, experience. Tam convinced 
that there is a°large place for intelligence testing in Indian 
education, and J, believe and hope that Mr. Kamat’s work 
will prove to be influential in giving both stimulus and 
guidanes to other educationists in all the Provinces of 
India in the use of tests. 


JoHN McKENZIE 


° Wilson College, Bombay 
April, 1938 
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a] Nei study pf the intelligence of Indian children was 
beguif a fewo years ago, when experiments in the field 
of education or psy€hology were practically unknown in 
India. When the writer talked about his work to several 
of his friends and fellow educationists, almost all of them 
threw cold water on his enthusiasm and laughed at his 
going from place to place with a bag of test material in 
chand. The author finds pleasure in recording that in these 
early days it was Mr. W. Grieve who, narrating his own 
experience on the subject, spoke very encouragingly about 
the experiment and its utility in education. At the same 
time he rightly put the author on his guard against 
difficulties that were to be encountered. The author’s 
very best thanks are, therefore, due to him, as also to 
Mr. K., S..Vakil who always had a word of appreciation 
for the work and who gave the author the free use of his 
excellent private educational library. The greatest en- 
couragement and inspiration came from Professor Godfrey 
H. Thomson, ‘Head of the Department of Education, 
University of Edigburgh, under whose guidance the author 
carried out this experiment and to whom he owes 
an incaleulable debt of gratitude. Professor Thomson’s 
appreciation of the work and the high opinion that he 
expressed about it have been a source of great pleasure to 
the author. 

As the present study was a basic study, it was necessary 
to make it as thorough as possible. Unless we in India 
have a reliable foot-rule of mental measurement to start 
with, we cannot undertake other researches. For instance, 
if we want to test the efficacy of any method of instruction, 
we,are required to make two experimental groups of children 
equivalent to each other in every way possible; and since 
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the intelligence of the two groups is the most important 
factor to be taken into consideration we are required to 
give a reliable intelligence test to the two groups. Further 
the diagnosis of mentally backward children, which is svxb. 
a vital question Tor school authorities to consider, can only 
be done satisfactorily by an individual test of the Binet 
type. Finally, the author feels confident that as tne reader 
reads through this book carefully ‘many problems for 
further research will suggest themselves to him, not to 
mention those that are directly suggested during discussions 
in the body of the book. Thus the importance of this 
basic study of the intelligence of children in India led the 
author to undertake and complete this experiment in 
spite of various difficulties, not the least of which was the 
financial one. 

The present book gives the results of the experiment, its 
historical background and the psychological interpretations 
of the tests. The actual tests which are to be administered 
in the language of the children are published separately 
by the same publishers in the form of the two books: 
Hindi Hudugara Buddhimépanavu in Kannada, and 
Hindi Muldnchen Buddhimapan in Marathi. It is hoped 
that all these books, which should be read together, will 
be found to be of great use by educatiohal authorities, 
by primary and secondary school teachers, and particularly 
by students of the primary and secondary training colleges. 
The tests are individual Binet tests as revised by the author 
from the Stanford version of Professor Terman and it is 
admitted on all hands that the Binet tests are the most 
reliable tests of intelligence, though they take more time to. 
administer than group tests. 
pe eer Saar altogether 1,074 children and adole- 
feted and ages arom 2 to about 20 and of both sexes were 
oe rs | the details of the experiment are giver in the 
if 2 tarde 9 A great many people helped the author 
he ane an © experiment, the headmasters and head- 

schools and the municipal authorities as well 
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as teachers. The author thanks all these people and regrets 

that for want of spate he cannot mention all their names. 

He’ wishes to mention however, Miss K. Laxton, 
wiady Superintendent, Training College for Women, 
Dharwar, and her assistant Miss Y. D. Nadkarni for their 
ungrudging help in Several ways whilé he was testing the 
girls of the PraCtising School and the A. V. Girls’ School 
attached to the above institution, and Mr. G. K. Puranik 
and Mr. M. S. Muzumdar, the headmasters of the Dharwar 
High School for giving him all facilities in conducting 
the experiment. He is also very thankful to his wife, 
Mrs. Ramabai Kamat, for helping him while he was 
doing the statistical part of the work. During the 
final stage of the work after the manuscript was written 
Mrs. McKenzie of Wilson College, Bombay, was kind 
enough to read it through and make several valuable sugges- 
tions, for which laborious work the author finds it impos- 
sible to thank her sufficiently. It was extremely gratifying 
to him to note that in every case she took very great pains 
to undersfand his point of view before making any sugges- 
tions of “her own. The author is thankful also to his 
colleague Miss S. Panandikar for having taken great interest 
in his work ard critically reading the final version of the 
manuscript. Finally, the author wishes to express his great 
indebtedness to Doctor John McKenzie, Principal of Wilson 
College,,Bombay, for appreciating the work and readily 
consenting to write a Foreword to it. He also takes this 
opportunity to thank the Principals of the Secondary 
Training College, Bombay, Mr. H. V. Hampton and 
Mr. S. S. Cameron for readily doing all that they could 
as Principals of the College in helping him on various 
occasions. 

The author feels greatly indebted to the Vice-Chancellor, 
the Registrar, and the other authorities of the University 
of Bombay for securing the opinion of one of the best 
authorities on the subject in India, whose appreciation of 
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the work gave an added joy to the author as an independent 
judgement on the quality of his work.» 
Once more the author wishes to acknowledge his indeb- 


tedness to the University of Bombay for the substanticts. 


financial help it has granted towards the cost of the publica- 
tion of this book. “In the same strain hes wishes also to 
thank the Principal of the Secondary Training College, 
Bombay, the Director of Public Instruction, Bombay 
Presidency, and the Government of Bombay for appreciat- 
ing the work and making an equally substantial grant to 
enable the author to publish it in this form. 

Thanks are also due to Professor Lewis M. Terman 
for permission to use his procedure of giving the Binet 
tests with the necessary adaptation and to his publishers 
in England and America, 

The author wishes to give a word of warning to readers 
that though the procedure of giving the tests is treated 
exhaustively and sample answers are given for most of the 
tests, the giving and Scoring of the Binet tests is really a 
difficult thing and requires careful training in the:technique 
of testing under an expert. Even after this a teacher or 
any other worker in the field should not regard the results 
of his testing as reliable until he has tested about 50 
children of different ages. 
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> ° 
[® Development of Psychology. The study of the 
human mind has been a subject of perennial interest to 
philosophers from the time of Plato and Aristotle down to 
the present day. But the mysterious doings of the mind 
have eluded all attempts at its analysis. The ancient 
» Philosophers tried to do so by observing how their own 
minds worked. Even today a great many psychologists 
resort to this method but the trend of modern psychology 
is to observe the working of the minds of others. More 
technically, the former type, or method, of psychology is 
called ‘subjective’ or ‘introspective’, while the latter type 
is called * objective’ or ‘behaviouristic’, The develop 
' ment of this latter, or behaviouristic, type of psychology 
belongs to the last two or three decades. 

In the early Greek period, psychology was not recognized 
as a separate branch of knowledge. Plato wrote on philo- 
sophy, but this philosophy included all branches of know- 
ledge, even those Which we now call physics, psychology, 
logic and theology. Aristotle, with his master mind, was 
the first person to divide Plato’s philosophy into physics, 
psychology, logic, ethics and theology, though he did not 
use all these terms. But the knowledge comprised by these 
branches was very meagre in those days and it was only 
very slowly that the several branches developed into 
Separate. sciences and it was not till the Middle Ages that 
Psychology *developed into a separate science. In early 
days psychology, or the science of the mind, was purely 
abstract of speculative and its laws were based on intros- 
pection, that is, the study of the working of the mind by 
the inind itself. Thus the mind was in the position of both 
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the subject that undertook the study and the object that was 
to be studied. From a strictly scientific point of view 
there were many defects in this introspective method a 
discussion of which we cannot enter into here.! Modern 
science howevez required that the objects of study should 
be different from the persons studying ttem so that they 
could handle and experiment with these obj-ts and 
formulate their hypotheses or generclizations. This turn 
was first given to this science with the foundation of the 
first psychological laboratory at Leipzig, by Wilhelm 
Wundt in 1879. Since Wundt’s time, experimental psycho- 
logy has made great advances and psychological labora- 
tories have been instituted in all other European countries 
and in America. Psychology thus came more and more 
into alignment with the other natural sciences and its laws 
are being steadily built up as a result of observation, experi- 
mentation and generalization, and in the process, subjective 
orintrospective methods are going more and more to the wall, 
while objective and behaviouristic methods are coming to 
the forefront. The old speculative type of psychology, with 
its different schools of thought often diametrically opposed 
to one another, is disappearing and its place is being taken 
by experimental psychology, which desires to put everything 
to the test of rigid experimentation. The method of experi- 
mentation was to give a stimulus to the subject and to study 
his responses to this stimulus. This wa¥ not of course an 
easy thing to do, as it is with the physical sciences, since 
mind and its operations are not tangible. Its laws, as in all 
other sciences where the human factor is concerned, had 
slowly to be evolved out of the laborious process of 
Statistical calculations. Thus in the earliest times psycho- 
logy was regarded as a Science of the soul and its religious 
aspect was stressed; but gradually it became simply a 
Science of the mind studied introspectively and the religious 
1928) spr. Epulorg: Educational Psychology, (Longmans Green, 
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aspect was relegated to the theologians, and finally it has 

become preeminently a science of behaviour. To quote 

Psofessor Woodworth: ¢First psychology lost its soul, 

then it lost its mind, then it lost consciousness; it still has 
behaviour of a kind.’ : 

The Developnient of Mental Tests. The early experiments 
of Wundt, howvéver, were very different from mental 
tests as we know tfiem today. They were all concerned 
with sensory discrimination and motor ability. His great 
pupil Cattell did much work in this field in America and 
published in the British journal, Mind, his article on 
“Mental Tests and Measurements’, 1890. Though these 

« tests include some on immediate memory and simple 
judgement, they are still in the main directed to sensory 
discrimination and motor movement. An idea of these 
can be had from the following list of some of his more 
important tests: 

1. Measurement of the strength of grip by the 
dynamometer. 

2. Measurement of the rate of movement of the 

> hand. 

3. Measurement of the smallest distance between 
two points placed on the skin which can be 
distinguished as two by the individual. 

4. Measurement of the amount of pressure necessary 
to cause pain. . 

5. eMeasurement of the smallest amount of difference 
in weight which can be discriminated. 

6. Measurement of the quickness with which a 

° person can react to a given sound. 

7. Measurement of the quickness with which a 
erson can name four different colours arranged 
in miscellaneous order of ten specimens. 


e 4 


1_R. S. Woodworth, Psychology—A Study of Mental Life, 
(Methuen, 1924), p. 2. 
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8. The accuracy with which a person can bisect a 
fifty-centimetre line. 

9. The accuracy with which a person can reproduce 
an interval of ten seconds. = 

10. Immediate memory of the number of consonants 
spoken'to an individual. 


a 7 

The next great landmark in the histpry-of psychology was 
the publication in 1905, 1908 and 1911 of Binet and Simon’s 
tests of intelligence. We shall see in the next chapter how 
and why Binet succeeded so well where other experimenters 
of his time signally failed in their attempts to measure 
accurately the capacity of the human mind. 

Individual Differences. One fact that was found out 
very early in these measurements was that individuals 
varied greatly in their performances, and as more data 
became available, psychologists began to discover the causes 
of these individual differences. The earliest observation 
of historical importance was noted in connexion with an 
astronomical observation in Greenwich Laboratory in 
1795, where one observer differed very much from his 
Superior officer in his record of the time of the transit of a 
Star and as a result was accused of negligence of duty and 
discharged from his post. But this was’ only a case of 
individual variation. The method employed was first to 
observe the star till it reached the cross-wires on the field 
of view of the telescope and then to look at a clock and note 


down the time, This is then clearly a case of reaction time. 
Later on, astronom 
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It was not however till careful records were made of 
these individual differences in Wundt’s laboratory by his 
pupil Cattell that their full significance was recognized. 
Hie> experiments» as noted above were concerned mostly 
with sensory discrimination and motor movement. As a 
resultsof these ke was led to believe that individuals varied 
greatly from oné another in reaction time and motor move- 
ment. He also pleaded strongly for standardizing the 
procedure in giving the tests and obtaining the norms. 
Cattell carried on his work of testing in Columbia University 
and his work was continued by Wissler. 

Wissler’s Columbia tests and his results were published 


“by him in a monograph in 1901. Most of the tests are 


similar to Cattell’s in that they concern sensory discrimina- 
tion and motor ability. But three of them measure associa- 
tion, imagery and memory and are thus more complex 
than the others and resemble Binet’s tests. The following is 
the list of Wissler’s Columbia tests: 


Length and breadth of head. 
Strength of hand. 
Fatigue as measured by the dynamometer. 
Acuity of vision. ° 
Colour vision. 
Acuity of hearing. 
Pitch discrimination. 
Weight discrimination. 
Discrimination of two points on the skin. 
Pain sensation. 
» Perception of size. 
Colour preference. 
Reaction time. 
Rate df perception and reaction as measured by the 
rapidity of crossing out a’s in a givon passage. 
Rapidity of naming colours. 
Rate of movement as measured by dotting in one 
centimetre squares with a pencil. 


co 
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Accuracy of movement as measured by striking out 
dots with a pencil. 

Perception of time as measured by the ability to follow 
rhythm one second after the sound has ceased. «=» 
Association as measured by free associations to nine” 
words. E sf 2? 
Imagery as measured by the imagery test of Galton. 
Memory as measured by four simple memory tests. 


Wissler found that the correlation between several pairs 
of these tests was very small. He further found that the 
correlation between any one of these tests and the class 
standing of the pupils was also very small. It was, however, 
found that the correlation between college marks in the 
several subjects such as Latin, mathematics, rhetoric etc. 
was fairly high. This result is quite in keeping with later 
researches. Even lower animals do sometimes have greater 
simple acuity of hearing or of vision; but, when these are 
complicated by the animals being required to carry these 
Sense impressions in imagination and to compare and 
contrast them with others and express their judgement, the 
exercise of true intelligence is required. This means that 
the simpler the traits measyred, such as simple sensory 
discrimination and motor movement, the srhaller the inter- 
correlation between the traits; also that between each of the 
traits and general intelligence, as determined by independent 
criteria such as class standing or the opinion of teachers, 
and the greater the complexity of the tests, the greater was 
this correlation. Later on, however, during the develop- 
ment of the Army tests, it was found that when a team of. 
such simple tests was used, the combined score correlated 
more highly with intelligence as determined by independent 
criteria. s 
= was left to the French psycholdgist Binet to find the 
bs = ie the problem of selecting the right type of 
ny pile Pena attempting to define carefully 

elligence or to analyze accurately mental 
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abilities and devise separate tests to measure these indivi- 
dually, he started by collecting a number of tests from the 
mest common experiences of children and gave them to 
about two hundred children in Paris. Then he graded 
he tests according to their difficulty. Thts appeared his 
first scale in 1965. These tests were further elaborated by 
him and rearraaged in an age scale in his 1908 and 1911 
versions as will be seen in the next chapter. 

The Study of the Backward and the Feeble-minded. Side 
by side with these purely psychological studies there were 
other interests and points of view which tended in the same 
direction. Sociological interest in the backward and 
feeble-minded child led to improvement in the methods of 
diagnosing and treating such children. In early Greek and 
Roman times it is said that idiots were not cared for by 
society but were exposed and allowed to perish through 
starvation. But since the advent of Christianity people 
have begun to look with pity upon such individuals and to 
think it the duty of the state to protect them. Whether 
this Christian spirit of kindliness and brotherhood has 
been for the ultimate good of society it is difficult to 
say, because the protection of these individuals encouraged 
their marriages and hence, the perpetuation of the 
feeble-minded population. The earliest case of a feeble- 
minded person properly studied was that of a wild boy 
who was found by some hunters in 1797 in the woods in 
the Department of Aveyron in Southern France. This wild 
boy of Aveyron was brought to Paris and aroused the 
keenest interest amongst the psychologists of the time. 


-They believed that here was a case of a boy brought up in 


complete ignorance and totally unacquainted with the 
civilized world. They therefore set about training the child 
in the most scientific manner. Itard, the pioneer psycho- 
logist of the feeble-minded took up the,case and worked 
hard to educate him. After a long time when he found 
that he could not bring the child to the level of normal 
children, be gave up the work, thinking that he was an 
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idiot and uneducable. Itard’s work however was very 
valuable and gave guidance to his pupil Seguin, who devoted 
himself to the cause of educating the children at the Bicetre 
in Paris, a charitable institution for the destitute andcthe 


feeble-minded. Thus it was that psychologists slowly began" 


to realize that these*feeble-minded children were not a.class 


by themselves, but were only at the lower enid of the general * 


population arranged in ascending ordér according to their 
mental abilities. The next great landmark in the recogni- 
tion of individual differences and the diagnosis of mental 
abilities was the work of Binet, as we have seen above. 

The Work of Sir Francis Galton in England. Before we 
conclude, it will be worthwhile examining the work done 
in England in this connexion. During the latter half of the 
nineteenth century Sir Francis Galton (1822-1911) was 
engaged in very important studies. Charles Darwin, his 
Senior cousin, was interested in the inheritance of physical 
characteristics and made out a strong case for the inheri- 
tance of such traits. Sir Francis Galton began to investigate 
whether mental characteristics were also inherited in the 
Same way. His method of investigation was the question- 
naire method. He drew upa list of questions regarding the 
Subject he wished to study, for example, the imagery of 
different classes of people—the scientists, the historians, 
and so on—and sent these questions to a number of subjects 
and later collated the results obtained from the answers. He 


tary Genius, published in 1869. In his book on In- 
@ Human Faculty and its Development he 
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gives circumstantial evidence of various kinds to prove that 
mental characteristics are inherited just as physical ones. 
For example, in the domestjcation of animals man has been 
successful in domesticating only a few of the wild animals, 
Whose mental characteristics were amenable to such domes- 
ticatioa, Sir Francis Galton was also the founder of the 
Pe Re; . ° 
eugenics movemént in England. The aim of this move- 
ment was to study the’conditions of healthy society and to 
devise means by which the human race could be more and 
more improved by the elimination of undesirable elements. 
Only the most healthy persons and persons of strong bodily 
build and high mental ability were to be encouraged to 
«marry, and the weak, the unhealthy and the imbecile were 
to be weeded out of society by dissuading them from 
marriage.' Sir Francis Galton’s endeavours led ultimately 
to the establishment of his Anthropometric Laboratory in 
1884. In 1901 the Biometric Laboratory was founded by 
Karl Pearson in University College, London, and was 
followed in 1905 by the Eugenics Laboratory of Galton. 
To Karl Pearson goes the credit of expounding scientifi- 
cally the theory of correlation. His product moment 
formula for finding correlation is still one of the standard 
methods of finding the correlation between any two traits. 
The Epoch-making Work of Binet. After all these earlier 
attempts to find an effective method of measuring native 
intelligence came the publication of Binet’s scales of measur- 
ing intelliggnce. Binet (1857-1911) himself had been experi- 
menting for a number of years seeking in all possible ways to 
find atrue measure. At one time he interested himself in 
head measurements while at another he studied palmistry, 
handwriting and physical stigmata. These methods, how- 
ever, he found disappointing, for they failed to give any 
clue to real intelligence. His first, or the 1905 scale, was 
published, in an article®in the Paris journal, the Année 


1 Karl Pearson, The Life, Letters and Labours of Francis 
Galton—Vol. Il, (Cambridge University Press, 1914), pp. 79-80. 
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Psychologique. It consisted of 30 tests arranged in order of 
difficulty from the easiest to the most difficult. Though the 
‘mental age’ concept was not developed at this stage,he 
indicated in a broad way how far a normal child of any.age 
should go up al6ng this scale. He definitely abandoned the 
idea of analyzing 4nd finding suitable tests for the c2veral 
mental functions. He realized that the ‘workings of the 
mind were unitary. Hence the more complex the tests the 
better they tested real intelligence. He therefore collected 
a number of tests based on the daily experiences of the 


maximum number of children in various environments and ~ 


graded them by actually applying them to a number of 
Parisian children. In 1908 his second scale appeared. 
This was arranged into groups, age by age. This is his 
almost perfect scale of intelligence testing. After the tests 
were given, the mental age of the child was determined 
and the child declared as normal or so many months ad- 
vanced or retarded according as his mental age was the 
Same as, more than, or less than his true or chronological 
age. This ‘ mental age’ concept is the greatest contribution 
of Binet to our problem of intelligence testing. Though 
it now appears to us so simple yet it was indeed a very great 
advance in the history of intelligence testing. It gave usa 
clear insight into the development of the intelligence of 
children as they advanced in age from. year to year. It 
made us realize the fact that a normal child of seven years 
could not be compared with a normal child of ten years. 
This discovery, simple as it appears to us, may be likened 
to the invention of the first rolling wheel which has enabled 
us at the present time to construct the most smoothly 
moving motor cars. Binet’s 1911 scale is very much like 
his 1908 scale; the tests are spread out more uniformly, 
a few new tests added and a few of the old ones that were 
Supposed to dapend on schoolitig or instruction were 
deleted. (For details of these scales see Chapter IV). 
Mental Testing after Binet. Though various revisions 
have been made and improvements effected in the technique 
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of the procedure of giving the tests and in assessing the 
results, nobody has yet been able to break away from or 
diseard the Binet tests themselves. This is sufficient proof 
of the fact that Binet’s work was really a great landmark 
i® the history of,mental testing. The most ‘important revi- 
sions f_his scale are those of Goddard%1911), Kuhlmann 
(1912 and 1922), fhe Point scale of Yerkes, Bridges and 
Hardwick (1915) and the Stanford revision of Terman . 
(1916) in America and Professor Cyril Burt’s London 
revision (1921) in Great Britain. 
The Group Tests. Since the Great War another type of 
tests has been developed by a large number of workers. 
eThese are the group tests. The necessities of the War 
required a large number of recruits in America to be tested 
ina very short time and separated into those fit to be officers, 
those who could be ordinary soldiers and those fit only to be 
labourers. The group of psychologists entrusted with 
this work developed the famous Army tests. Since then 
an innumerable number of tests have appeared, both verbal 
and non-verbal. These are, however, regarded as more 
mechanical, and they lack that personal touch with the 
subjects which enables the psychologists to obtain a great 
insight into the working of the minds of their subjects. 
They are very gdod for rapid surveys of large populations. 
The Scholastic Tests. Side by side with these group tests, 
a number of what are called educational or scholastic tests 
have appeared. These measure the educational attain- 
ments of school children in the various school subjects, 
such as English composition, arithmetic, algebra, geo- 
gtaphy, and science. Norms are obtained suitable to 
children either of different ages or of different grades, 
so that other children can then be compared with these 
norms. (For further details see Professor Cyril Burt’s 
Mental ,and Scholastié Tests or Dr. P. B. Ballard’s 
New Examiner.) 
Tests of Temperament and Character. Finally during the 
examination of children by means of intelligence tests it 
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was found that their efforts depended not only on their 
native intelligence, but also on their temperamental charac- 
teristics, such as boldness, attentiveness, and interest in ‘the 
topics. Some psychologists, therefore, began devisingstests 

of temperament and character. There arg a few of thesé 
existing now, but they have not been as great a sucsZss as 
the pure intelligence tests. We shall use’ the wider term 
‘mental tests’ to include all the tests mentioned above, 
the intelligence tests, the educational tests, and tests of 
temperament and character. 


CHAPTER I 


THEORY AND PRACTICE OF 
< INTELLIGENCE TESTING 
° 


2 


"HE Modern Trend in Psychology. As we have seen in the 
last chapter, since the establishment of psychological 
laboratories and the consequent stress laid on experimental 
psychology, our psychological research and psychological 
.. laws are following the same lines of progress as the physical 
sciences. Experiments are being conducted on a large 
scale; observations are made and recorded; tentative 
hypotheses are put forward to explain many observed facts ; 
further experiments are carried out to test these hypotheses 
and finally if the hypotheses stand all these tests they emerge 
as laws of psychology. The Weber-Fechner law may be 
quoted as an instance in point. It gives us the relation 
between the stimuli given to the senses and their effects on 
these senses. These effects, as found by the ability of a 
subject to detect them, are proportionate, not to the absolute 
intensities of stimuli or their absolute differences, but to the 
ratio of the increase of stimulus to the total stimulus. For 
example, if a certain subject can detect a minimal difference 
in weight, between 3 grams and 4 grams, he will not be 
able to detect the difference between 12 grams and 13 
grams. The minimal difference required in the latter 
case will be 4 grams. With 3 grams an increase of 
1 gram, that is one-third of 3 grams, was required to be 
differentiated and the subject is found by experiment to 
require a Gifference of 4 grams with 12 grams, that is 
one-third of 12 grams,cin order to differentiate. In other 
words, the°subject in question cannot differentiate between 
12 grams and 13 grams, or 12 grams and 14 grams or 12 
grdms and 15 grams but will begin to differentiate from 
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the next increment onwards, i.e. between 12 grams and 
16 grams and so on. 

How this Trend has affected the Concept of Intelligence. 
From very ancient times it was recognized that some, men 
were intelligent and others were dull, byt there were md 
means of ascertaining exactly what this intelligence sas or 
to what extent one person was more inteliigent than ‘another. 
This however was made possible afier attempts had been 
made to measure human intelligence as we have seen in the 
last chapter. It was then found that individuals varied 
greatly in their abilities. An analogy will make this clear. 
For a long time people saw that men got fever, and when 
they did their bodies became warmer than those of normal 
beings. But by exactly how many degrees they became 
warmer or whether the fever yesterday was more or less 
than it is today, they could not say; but since the irtvention 
of the thermometer, we can say how many degrees and 
even fractions of a degree a person’s temperature may rise. 
Binet’s scale we may thus regard as a mental thermometer, 
or a mental foot-rule. The application of this scale has 
enabled us to classify children accurately and to fealize that 
no two children are exactly alike. To illustrate by another 
physical analogy, if we haye a group of a hundred un- 
selected people from the general population, we can arrange 
them in order of height from the tallest to the shortest. 
There will be no gaps or sudden descents in heights. Every 
person will pass on to the next person by a difference of 
height almost imperceptible, but definite and measurable. 
The measurement of the minds of a sample of unselected 
people from the general population gives us a similar 
distribution and if a sufficiently large number of the general 
population is tested the distribution curve becomes almost 
a true Gaussian curve of normal distribution. 
iy anton aca ie individual éifferences was not the 
Gets ands Ae Psychologists began to 
Bone aes = to find out what this intelligence is. Is it 

ility or is it acquired? On this point again 
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thinkers who have observed people carefully have always 
found that some people are born clever, able to acquire 
any art or comprehend ‘difficult situations quickly, while 
there, are others who are comparatively more stupid. 
Modern psychology is not prepared to accept such proposi- 
tions,merely onthe ground of hearsay or tradition. It 
wants to put éveérything to the test of experiment. It 
will not accept any general belief or proposition without 
mathematically measuring its truthfulness. Consequently, 
a great number of psychologists are engaged in solving 
such problems as: ‘Is intelligence inherited or acquired?’ 
‘Is there such a thing as general intelligence, or is it all 
specific?’ ‘Does a mentally superior child continue 
superior throughout life?’ ‘Or does a precocious child 
deteriorate in later life?’ In spite of a good deal of re- 
search in recent years opinion is still sharply divided on 
many of these problems. This is partly because many 
psychologists still approach such problems with precon- 
ceived judgements which give a bias to their findings. It 
is also partly due to the fact that the operations of the 
human mind are not predetermined. It reacts to a single 
situation in various ways. Hence we have to fall back 
upon the reactions of a large number of people and base 
our conclusions on the average results of the reactions 
of those people. In physics or chemistry we know that if 
a rod of iron is Heated strongly it will glow or if dilute 
sulphuric acid is poured on zinc it will evolve hydrogen. 
But in psychology we cannot always say that if an orange 
is presented to a child, it will react to it by eating it; nor 
can we always say that by presenting the word ‘ orange’ 
and asking the child to react to it by giving any word that 
occurs to it, the child will always say ‘yellow’ or ‘sweet’. 
Such beinge the case we have to fall back on statistics 
compiled from the reactions of a large number of people. 
Our idea$ on the nature of intelligence are slowly modified 
as a result of our experimental work in psychology. Older 
definitions are based on introspection and observation, and 
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an analysis of the functions of the mind, while recent 
definitions emphasize experimental findings. The following 
are some of the more important definitions. In giving 
Binet’s definition Terman says: ‘Binet’s conception of 
intelligence emphasizes three characteristics of the thought 
process: (1) its tendency to take and maintain a definite 
direction, (2) the capacity to make adaptations for the 
purpose of attaining a desired end,vand (3) the power of 
auto-criticism.’ In this connexion Binet and Simon also 
say: ‘It seems to us that in intelligence there is a 
fundamental faculty which is of the utmost importance for 
practical life. This faculty is judgement, or good sense, 
practical sense, initiative, the faculty of adapting oneself 
to circumstances.’1 William James calls it the ability to 
adjust oneself successfully’ to a relatively novel situation. 
William McDougall, in conformity with traditional psycho- 
logy, contrasts intelligence with instinct and defines an 
“intelligent action as one which seems to show that the 
creature has profited by prior experience of similar situa- 
tions, that it somehow brings to bear its previous experience 
in the guidance of its present action. Instinct is native or 
inborn capacity for purposive action; intelligence is the 
capacity to improve upon native tendency in the light of 
past experience.’ Ebbinghaus says: ‘Intellectual ability 
Consists in the elaboration of a whole into its worth and 
meaning by means of many-sided combination, correction 
and completion of numerous kindred associations. It is 
an activity of combination.’ Stern defines it ‘as the 
general capacity of an individual consciously to adjust his 
thinking to new Tequirements; it is general adaptability to 
new problems and conditions of life’, Thorndike says: 
We may define intellect in general as the power of good 
Tesponses from the point of view of truth or fact. Colvin 
defines it in terms of behaviour and calls it ‘a group of 


* Binet and Simon, 


: The D i ii i 
(Kite’s translation, trang evelopment of Intelligence in Children, 


aining School, Vineland, New Jersey, 1916). 
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innate capacities by virtue of which the individual is capable 
of learning in a greater or less degree in terms of these 
innate capacities with which he is endowed’. Terman 
says;,‘An individual is intelligent in proportion as he is 
able to carry gn abstract thinking.’ Burt defines it as 
‘thespower of readjustment to relatively novel situations 
by organizing “néw psycho-physical combinations’. In 
another place he defilies it as * an inborn all-round mental 
ability’. 

Perhaps the most astounding definition and one that has 
given rise to a good deal of discussion and educational 
research is that of Professor Spearman. He says that all 

our performances are the result of two factors in intelligent 
behaviour. One is a general factor and the other is specific. 
| It is this general factor, or “common central factor’, that 
measures native intelligence. Thus when we respond to 
any situation or perform an action, our general mental 
| efficiency is responsible for’ part of this reaction and our 
Ae specific ability in that particular subject is responsible for 
the rest. Thus our performance in a physics paper is due 
partly to our general intelligence and partly to some kind 
of special ability in physics which we somehow possess. 
Or to give a physical parallel, our proficiency in cricket is 
due partly to ourgeneral physical development and partly to 
| the particular kind of configuration of bone, muscle and 
nerve that is helpful in cricket. The general factor he calls 
“g’ and the specific factor ‘s’ and he has worked out a 
formula to determine how far any particular test measures 
“s’ and how far it measures ‘s’. There is a good deal of 
a truth in Spearman’s contention, though in practice it is 
very difficult to separate the ‘g’ and the ‘s’, Professor 
Godfrey Thomson with great mathematical acumen has 
° 
® ° 

1 Cyril Burt, Mental and Scholastic Tests, (P. S. King, 1927), p. 199. 
2 p, 75 and Appendix at the end of book: C. Spearman, The 

Abilities of Man, (Macmillan, 1927). 
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challenged Spearman’s interpretation and holds that ‘g’ 
and the specifics are statistical coefficients only. It will 
be seen that many of these recent definitions of intelligence 
are a result of direct experimentation with the intelligence 
tests. As contrasted with Spearman, Thorndike contends 
that intellectual ability consists of the power to form 
numerous ‘ bonds’ and each situation requires a bundle of 
these bonds or elementary capacities. During the present 
revision, while giving the tests and receiving the responses 
from children, the nature of intelligence was found to be 
the power to hold together in mind all the elements of a 
presented situation and with the aid of these and of the 
previous associative mass or pattern to give a suitable 
response. 

The Nature of Intelligence. We shall discuss the nature 
of this intelligence in a little more detail. Anybody who 
examines children by means of intelligence tests cannot fail 
to observe that some children are naturally adept in han- 
dling any kind of questions or tests, and that others are very 
backward in doing so. Present one child with any kind of 
question of a particular level and the child will tackle it 
successfully, while another child of a lower level will fail 
to do so; and as you proceed with the tests you can almost 
definitely foretell whether a particular child will answer the 
next questions or not. This clearly suggests that the 
working of the mind is unitary. At any rate this is so with 
the Binet tests, Besides, as we have seen in the last chapter 
early attempts to gauge intelligence by tests such as the 
sensory discrimination and motor ability tests which 
differed widely from each other failed, because it was found 
that they did not correlate highly with intelligence as deter- 
mined by other more reliable criteria. On the contrary 
it was the more complex tests involving the exercise of the 
higher mental processes that wererfound to be the best. 

; They correlated highly with intelligence as well as with each 
other. Thus in the development of the Army tests the 
earlier attempts aimed at finding tests that correlated as 
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little as possible with each other and at the same time 
correlated highly with external valid criteria of intelligence. 
But experiment proved that this attempt was futile. Tests 
whieh correlated highly with criteria of intelligence also 
®orrelated highly with one another. It wa$ just because of 
thisvhat Binet succeeded so well while pfevious workers who 
tried carefully to analyze the mental functions and devise 
separate tests for these functions failed. He found as a 
result of his experimentation that there was no other way 
for him but to abandon the so called faculty psychology. 
With wonderful insight he began to assemble tests that 
were of a complex nature. Of course he did select different 
kinds of tests to suit the practical activities of children in 
different environments, and to ensure that no injustice 
should be done to any of the children. He took care, 
however, to see that the tests were within the common 
experience of all kinds of children. This method of Binet 
seems to suggest as we said before that the operations of the 
mind are unitary. Here again the physical parallel is of 
great help to us in understanding things correctly. The 
bodily efficiency of a person required for any physical 
activity such as wrestling or playing cricket depends on the 
whole muscular system of the person. So if we wish to 
measure this efficiency it will not do for us simply to 
measure the strength of his arms or that of his legs. Such 
activities generally depend on the efficiency of the whole of 
the muscular system. However much the muscles of the 
arm of a person be developed, he will not be a good 
wrestler unless the muscles of his leg and those of the 
trunk are also well developed. In fact, the various muscles 
of the muscular system are interdependent. Hence if we 
have to test the bodily efficiency of any person we shall 
arrive at & more accurate result the more complex the 
activity involved in ourtest. It will not suffice if we use a 
test involving only the muscles of the fingers or the muscles 
of the jaws. We should select tests which will involve as 
large a number of the major muscles of the body as possible. 
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For example, we should measure how far the person 
jumps, how high he jumps, what time he takes to run 100 
yards, or a mile and so on. Similar is the case in regard 
to our mind, whose workings are far raore myste-ous. 
Even if we tried, it would be almost impessible for us t& 
analyze mental traits into ultimate unaralyzable «units. 
This practical solution also agrees verv well with the known 
facts of physiology. The higher mental processes are 
known to be carried out by what ure called association 
areas in the cerebral cortex. A man’s acuity of vision may 
not correlate highly with his acuity of hearing because these 
activities are carried out in independent regions in the 
brain ; just as the efficiency of the muscles of the arms of a 
man may not correlate highly with the efficiency of the 
muscles of his legs. But those processes in which the 
association areas are concerned are highly correlated. 
These facts have led intelligence testers to conclude that 
there is some central factor in all our mental activities which 
is responsible for the efficiency of our responses. It is for 
this reason also that Spearman contended that this general 
factor is fixed in the case of each person and is involved in 
all our thoughts and doings. Spearman’s theory more 
specifically is that all our mental activities or doings are the 
Tesult of two factors, a general factor which he calls ‘g’ 
and a specific factor which he names ‘s’ as stated above. 

The Measurement of Intelligence. This discussion will 
now make it clear as to what are the difficulties that beset 
us in the measurement of intelligence. In the first place it 
is very difficult to separate pure native intelligence from 
acquired knowledge. Native intelligence always manifests 
itself through acquired knowledge or skill or action. Pure 
abstract intelligence does not exist. It always requires as 
it were a vehicle on which to ride. Now these vehicles 
are of various kinds. Different erlvironments or different 
Opportunities give different directions to mental activities. 
Hence we are forced to measure this pure intelligence 
through the medium of these different vehicles, Now the 
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question is, which of these vehicles shall we choose? If we 
choose only a few of these are we sure that we have given a 
full opportunity to a child,to display his intelligence? The 
answer is that iteis impossible for us ever to be mathema- 
tically accurate, But when we consider the question from 
all Pints of view we find that Binet’s method of approaching 
the subject was the right one. The three great points in the 
assembling of his tests are, first, that they are selected from 
the most common experiences of the children of various 
environments. Secondly, they are as varied as possible. 
| Lastly, they are not measures of various elementary facul- 
ties, but of the higher powers of the mind. Earlier experi- 
e menters tried to obtain different tests for different abilities 
and failed. They attempted to find tests which would have 
high correlation with valid outside criteria of intelligence but 
at the same time had a low intercorrelation among various 
tests themselves. Such a procedure was found to be 
impracticable. The most successful procedure was found 
| to be to select tests which had high correlation with outside 
4 criteria of intelligence and these were found to be those that 
had also high inter-correlation among themselves. Again 
Binet’s attempt to measure intelligence was the most 
practical one. Before him many experimenters had tried 
] to measure it by taking various kinds of head measure- 
ments. But Binet,rightly thought this could never lead to 
correct results. He tried to measure efficiency of the mind 
by measuring the actual amount of work turned out by the 
mind. Even in such a simple thing as finding the efficiency 
of an engine the most reliable results are obtained by 
Z measuring the actual output of work of the engine. Of 
course we can find it also by measuring the area of the 
piston, the length of the stroke and the pressure of steam and 

so on; but the figure so arrived at may give widely differing Pom 

values. , The more reliable values are obtaired by measuring yy ys" 
the actual output of work. If this is the case in such a ) us 
simple thing as a physical engine, how much more forcible 2 ; 


in the case of such a mysterious engine the human brain 
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or human mind is the argument in favour of measuring 
intelligence by its actual output ? 

But the height of Binet’s gerius is shown by his invén- 
tion of the age scale. Previous to him experimenter> met 
with the difficulties of how to arrange the-tests according 
to their difficulty and at the same time howto find suitable 
tests for different years. Binet solved this difficulty by 
saying that a man may be 16 years of age and at the same 
time may have the intelligence of a boy of 8 years. In fact 
he proved such an adult person to be exactly equal to a child 
of 8 years. Later researches showed that Binet was to a 
Jarge extent right. Just as some physical characteristics 
at times are found not to develop with chronological age, ~ 
So also it was found that mental development did not 
always keep pace with chronological age. Rather it was 
found that a child of lower endowment always advanced on 
a lower Jevel and a child of higher endowment on a higher. 

On the question of the development of intelligence in any 
individual there has also been very great discussion. Does 
this intelligence grow uniformly from year to year? Or 
does it grow at a greater pace at certain periods of an indi- 
vidual’s growth? Is there any limit to the growth of intel- 
ligence? If so at what age does it come? Does it come at 
the same age for all individuals or do some individuals 
continue to grow in intelligence for a longer time, that is to 
a greater age than others? As regards the growth of 
intelligence from year to year it is still undecided whether 
the growth follows the law of simple interest or that of - 
compound interest or some law of diminishing returns. 
At present we have no means of measuring this as we 
have no absolute measures of intelligence similar to the 
inch or pound in physical measurement. Our present 
method is to measure intelligence by comparison; we 
compare any child with the average child of that, age but 


* For a discussion of physical and mental growth curves see 
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we have no means by which to decide whether the growth 
of each child follows any of the above mentioned laws. 
Ineall cases the result would be the same since we make 
comparisons among children who have all grown one way 
ar the other, and not between a child of aehigher age and 
oné&of a lower. We cannot find out how many times 
more intelligent & child has grown after one year or 
two years. This would have been possible in a test 
like repeating the digits. But here it appears that 
there are other factors which have greater weight than 
mere organic growth. The case is more like a balancing 
feat. The higher the point you reach the greater the 
difficulty of balancing and much more than the proportion 
would require. Thus at 2} years of mental age a child 
repeats two digits; at 34 years 3 digits; at 54 years 
4 digits; at 74 years 5 digits; at 11 years 6 digits; 
at 15 years 7 digits; at 21 (mental age) years 8 digits. 
For the same reason, we have no means of measuring 
directly whether the growth is more rapid at certain 
periods than at others, as for example at adolescence. 
At the most we can have only some circumstantial 
evidence, as, for example, by finding how much more 
widely one age group is scattered about the mean of the 
group than another. The third question on the limit of 
growth of intelligence, however, can be definitely answered 
by means of intelligence tests. We find that after a certain 
age the score made by children comes almost to a stand- 
still. Or, to put the same facts 1n other words, the percen- 
tage of children that pass a certain test remains nearly 
.constant from, say, the sixteenth year onwards.1 In fixing 
the upper limit of growth of intelligence by means of tests, 
care must be taken however to see that the tests at the upper 
end are sufficiently hard. Otherwise if they are easy 
enough to be answereé by cent per cent children of, say, the 
twelfth year, we will not be in a position to distinguish 


1 See Chapter V, pp. 64-7. 
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between this group and the higher groups. There is, at 
present, no unanimity on the point as to the age when this 
limit of growth is reached. Some say it is reached at.14 
years, others at 16. Others again think that there are rea- 
sons to suppose:that intelligence grows still further, though 
more slowly, till the eighteenth or even the, twentiethgear. 
If it grows after the sixteenth year at all, it appears to grow 
very little. This is mainly determined by the score which 
boys and girls make in tests from year to year. It is found 
that after the sixteenth year there is very little increase in the 
total score made. Thus the average score of children of 
sixteen years of age and the average score of adults of 
twenty-five will be practically the same. The following 
table based on the present study gives the mean mental 
ages of children of all ages from the third year onwards. 
The mental age is a form of the total score children make: 


Chronological No. of Mean 
age children = mental 
examined age 
2to 3 years 31 27 
3to 4 41 36 
BtO, 5S: «45 38 45 
tOe.G: 55 65 5:4 
Sto 7 ‘5 63 <« 64 
ios ,, 94 #4 
Sto) #5 82 87 
PitolO, ss 80 94 
Otol ,, 101 10-6 
Mtol2 ,, 95 113 
12%0 13, 84 12°7 
I3tol4 ,, 81 144 
14tols ,, 56 143 
Sto 16 ,, 57 15°7 
16to17_ ,, 45 15°8 
I7to19 3 163» ae 
told ,, 12 15°8 
19 to 20 12 14:8 


Above 20 i 7 14°8 ° 
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It will be seen that the mental age is practically at a stand- 
still from yeat 15-16 onwards. The apparent fall from year 
18 onwards is due to the fact that the adolescents of these 
ages in the highest classes’of our high schools are some of 
nace | Normal adolescents have all either 
proteeded to yniversity education or left school. In all 
our subsequent calculations we have, therefore, taken 16 
years as the limit of growth, which does not seem to be far 
from truth. 

On comparing these facts about mental growth with 
the available data on physical growth, in which field we 
have definite absolute units such as the inch or the 
pound, we cannot fail to notice a parallelism of growth 
on both these sides.1 The physical growth as well as the 
mental growth comes practically to a standstill about 
the sixteenth or the eighteenth year. The increments in 
height and weight per year are more or less constant 
from about the fourth year to about the eighteenth year, 
although a slightly steeper rise is noticeable between the 
twelfth and the sixteenth year. We may assume by 
analogy, for the present, a similar growth increment on 
the mental side and say that in any particular individual 
a growth of one year at twelve is about equal to a growth 
of one year at*four ; and further that the yearly growth 
of a child of an 1.Q. of 125 is one and a quarter times 
the yearly growth of a child with an LQ. of 100 (see 


next chapter). 


1 For average increases in height and weight from year to 
year, see Whipple, A Manual of Mental and Physical Tests, Part \, 
Second edition, 1914, pp. 66 and 75. 
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Sa the introduction of mental tests immense use has 

been made of them by the school teacher, the school 
administrator, the vocational guide and the vocational 
selector. A vast amount of research work is going on in 
all these fields. Our educational ideals are being almost 
revolutionized as a result of these. We shall, therefore, 
briefly survey in what way intelligence tests as well as other 
mental tests! are being used by various people. 

‘ucational Uses of Tests. In the first place these 
intelligence tests are of very great use in the school. 
If a teacher is to be successful, if he is to know his 
pupils thoroughly, he must possess an instrument with 
which he can measure the intelligence of his pupils and 
he must also know the proper use of that instrument. 
His is the work of handling young growing minds. 
He must, therefore, know as much as possible of these 
minds. He must know exactly the present condition of 
these minds as well as their future possibilities. He can 
no more diagnose and "Eee thes minds eerily without 
being in possession of an accurate instrument of mental 
Measurement than can a doctor diagnose and treat the 
physical condition of his patient without the use of a 
thermometer. Of course he can know something of the 
condition of the minds of his pupils from a record of their 
Studies, just as a doctor can know something of the condi- 
tion of his patients by observing the temperature of their 


+ Mental tests 
mer includes, besid, 
tests of temperame 


is a wider term than intelligence tests. The for- 
es intelligence tests, educational attainment tests, 
nt and character and vocational tests. 
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bodies by feeling them with his hand from day to day. 
But in both ‘cases the information gathered is incomplete 
and unscientific. For thg proper handling and treatment 
of both kinds of cases we require instruments of far greater 
Pesan. Such an instrument for the teacker is Binet’s rod 
of mental measurement. With this he will be able to find 
out the exact calibre of the minds of his pupils. If a child 
is backward in studies he will be able to discover whether 
this backwardness is due to the child’s neglecting his studies, 
or to his youth, or whether, though sufficiently advance: 
in age, the child’s mental development has been retarded. 
Knowing this much, which it should be remembered is the 
most valuable part of his knowledge about the child, the 
teacher will be able to apply the proper remedial measures. 
We shall now see in what ways these mental tests can be 
made use of by teachers and school administrators. In the 
first place, children of very low mental calibre, for example 
those with an I.Q. below 60, might be separated out and 
special arrangements inade for their education in special 
schools for the mentally retarded or backward children. 
Secondly, specially advanced or gifted children, those with 
an 1.Q. above 140, might in the same way be separated and 
specially trained as they are the most valuable assets of a 
nation. This will not be possible however, except in large 
cities with a population of school-going age of at least 
20,000, because such children form about 1°5°%, of the 
total population of children. In smaller towns the number 
of such children will not be enough to form even one class 
in each standard. Lastly, even the children between these 
two limits of I.Q.s, those between 60 and 140, could be 
divided into two or “three parallel streams, especially in 
large schools, where there is a sufficient number of children 
to admit ef such division, and where different curricula 
could be arranged forsthem, and they could be made to 
progress onwards in these parallel streams. ; 
The question may here be asked, is it not possible to 
gauge the intelligence of children without the use of mental 
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tests? We must answer, No; and this for several reasons. 
In the first place, teachers in estimating the intelligence of 
children do not take into account their age. They judge 
their intelligence solely from the’ marks cbtained by,them 
jn their school subjects. A child of 10 years and another 
of 12 years may be put on the same level if they obtaid the 
saitie-numiber of marks. Thus the intelligence of an older 
child in a lower standard is always oVer-estimated and that 
of a younger child in a higher class is under-estimated. 
This procedure is evidently incorrect as the child of 10 years 
is very much superior to the child of 12 years in our above 
illustration. Secondly, progress in school subjects is not 


a correct method of estimating intelligence. One child may . 


be comparatively dull but more industrious and thus may 
Score more marks than another child, who may really be 
more intelligent but less industrious. The Binet tests 
which do not depend on knowledge that is systematically 
imparted to the children in school, but which depend on 
Such general knowledge as they pick up from within their 
everyday experiences and in proportion to their mental 
development, are a far better measure of native intelligence. 


(Dykes in the assessing of children’s progress in their school 


Subjects by their teachers, a good deal of the subjective 
element creeps in, so that a child in whose favour a teacher 
happens to be prejudiced secures more marks than another, 
who is not so favoured. 5 

__ Next we shall consider some of the difficulties that arise 
In trying to separate children into different streams or 
divisions in a large school. Are the children to be classified 
according to their 1.Q.s or their mental ages? It would 
appear that the best way to classify them is according to their 
mental ages. Fora child may havea high I.Q., say 125, yet 
his mental age may be too low for the standard in which he 
1s and he may be doing poor work. Another child of a lower 
L.Q., say 100, may have a higher mental age and may be 
doing much better work in the same class, Hence in classi- 
fying children it is the mental age that is more valuable than 
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the I.Q. It would appear that for each standard or grade 
there is one mental age that is normal. Thus in admitting 
chiltiren for the first time ipto school the proper way would 
be to-admit thenf on the basis of their mental age; so that 
alischildren in the lowest class will be of the same mental 
age, Say 6. Even,then another difficulty arises. A back- 
ward chitd-and an adyanced child do not advance by the 
same amount of mental age every year. A perfectly normal 
child may be said to advance by one year of mental age per 
chronological year ; in the same time a backward child may 
/advance by, say, 9 months, and an advanced child may 
add more than one year to his mental age. Thus if a 
> normal child advances by 4 years in 4 years of time, a 
retarded child may advance only by 3 years and an accele- 
rated child may advance by 5 years. Thus, though they 
may start together at the beginning of their careers it will be 
seen that in a few years their progress will be quite different. 
In the present instance it will be seen that while the back- 
ward child will probably have to be detained for one more 
year, the advanced child will similarly deserve an additional 
promotion»of one year. 
Besides these theoretical difficulties there may arise 
various practical difficulties. .The progress of different 
children of the Same mental age may not be the same in 


different subjects, for a child may develop a special aptitude 
e 


or liking for one subject rather than for another an 
result will be a vast difference in the progress he makes in 
the two subjects. Or again, traits of temperament or 
character may play an important part in the efforts put forth 
’ by children. One child may be very persevering and thus 
overcome the difficulties in his way and far surpass another 
child who is more unsteady in his efforts. Again the 
physical cofidition of children has to be taken into account. 
One child may have a fine physique and thus be capable of 
putting forth more effort than one of a weaker condition. 


e 


1 See Chapter V, p- 87. 
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Similarly home enyironments may differ very widely. One 
child may have all the facilities for study, may be in 
possession of a good library and get good guidance at heme, 
while another may come from a very poor home,.where 
there are no proper facilities and where he may even have 
to help the parents in their job-work. The circle of friends 
among whom the children move makes a vast difference also 
in the work they turn out. Thus even if we start children 
at stages suited to their mental ages, we shall soon find that 
this uniformity will not be maintained. This will teach us 
the lesson that we should not be over-zealous in classifying 
children according to their mental ages. In every case we 
should consider the situation in all its aspects. ‘ 
It will thus be clear that even if we start by putting 
children of nearly the same mental age into the same class, 
we shall soon have to differentiate between them, for some 
children advance more rapidly than others. Two courses 
are open to us now. We can make the brighter children 
pass over certain standards or else make them work with the 
Others in the same class but on a fuller curriculum. In the 
latter case they advance according to the one year one 
Standard rule ; but in this one year the bright child reads 
more on the subjects prescribed than a more backward 
child. For example, in mathematics, the bright child may 
work out 50 examples in each chapter while the backward 
child may be satisfied with only the first 30, supposing the 
examples in the chapter are on the same subject but are 
graded in difficulty. In history, the brighter children may 
be prescribed a supplementary text-book on the subject 
that will satisfy their greater inquisitiveness. This method 
seems to be favoured by the larger number of educationists ; 
and certainly it has several advantages over the other 
method where children are made to pass over standards or 
grades, for here the child loses a food deal of the studies 
that form regular links in a well-arranged curriculum. 
Secondly, the child has to break the bonds of association 
already formed with his class-mates and has to form few 


a. ee 


— —=— 
———_~ « = 


USES OF INTELLIGENCE TESTS 31 


friendships. Thirdly, he may come into contact with 
children olde? than himself in age and may find that he is a 
misfit in their company. Thus it is found in very many 
cases .that the social and physiological development of 
clalaren is quite apart from their mental development. 
This* maladjustment of children often ‘preys upon their 
health, so that in later life they may develop complexes or 
become physical wrecks. To avoid all these difficulties it 
seems to be best, as a general rule, to provide a richer 
curriculum for the cleverer boys and make them pass 
annually through the regular standards or grades. In 
exceptional cases where the cleverest children are to be 
@ trained for special advanced professions or competetive 
examinations for the highest civil services they may be 
permitted to omit one or two standards or grades during 
their career, provided they possess exceptionally good 
health and are strong enough to bear the extra mental 
burden. In such cases, however, they will have to be 
carefully examined mentally and given the extra promotion 
only if their mental age is not less than the normal mental 
age of the class to which they are to be promoted. 
Occasionally there may be in a class a few cases of 
children who, while capable of advancing with the class in 
most subjects, aré found to be lagging behind in one or two. 
Such children require special attention in order to be 
brought up to the level of the rest of the class. This can best 
be achieved by segregating such children in an opportunity 
class, where they are given special instruction in these 
subjects and when the desired efficiency in the subjects is 
reached they can be sent back to the regular standards. It 
is the duty of the head of the institution to provide such 
instruction for deserving backward children. In all these 
cases a mental test would seem to be necessary before proper 
treatment can be given. ° ° 
The Accomplishment Ratio. Following up the idea of intel- 
ligence tests, tests have been devised to measure the achieve- 
ment of children in the several school subjects. These 
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tests, for example, in algebra or arithmetic or science, 
are given to children and norms are obtained both accord- 
ing to age and standard or grade.. A composite score called 
the Educational Quotient (E.Q.) may bé obtained~for all 
hy educational age ~ 
———.——_ x-100. 
chronological age 
If a child is above the average in intzlligence, that is, if his 
1.Q. is above 100, it is expected that his E.Q. should also be 
above 100. If it is less, it means that the child is not 
working up to his natural level. If it is more the child is 
being goaded too much. From these may be worked out 
what is called the Accomplishment Ratio. Thus the 


ar. = io x 100. If the child’s educational quotient is 
80 and his intelligence quotient is 100, his accomplishment 
ratio will be 80. This means that the child is not working 
up to his capacity. On the other hand, if the child’s E.Q. is 
120 and his I.Q. 100, his A.R. is 120, which means that the 

_ child is working much beyond his powers. The attainments 
of the child in the individual subjects may in the same way 
be compared with his intelligence quotient. With the 
educational quotients, however, there is one difficulty. 
The standard laid down in the different’ subjects of the 
curriculum may differ in different countries or provinces or 
with different times. The standardized norms, therefore, 
will not be valid in such different localities or different 
times. 
_ Individual Methods in Education. The findings of intel- 
ligence tests and the recognition of individual differences 
have brought about almost a revolutionary change in our 
methods of instruction. The old class-room methods of 
uniform instruction are going more and more'to the wall 
and methods g:ving full scope for'individual development 
according to the ability of each child are coming to the 
forefront. Such are the Dalton Plan, the Courtis Arithmeti- 
cal Cards, and Professor Washburn’s course in arithmétic. 


Yive school subjects. Thus E.Q. = 


2 
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What has been actually accomplished hitherto is far short 
of what is required to be done. Text-books have to be 
written in all subjects to syit the requirements of individual 
progress. It is filly recognized, as it was recognized at no 
otber period in the history of our educati6n, that no two 
children are exattly alike and that each child should develop 
according to his own worth and merit. This has also given 
a sociological aspect to our education which recognizes that 
each individual has a place in society and is a necessary 
member of it no matter how poor he may be in native 
endowments. Society requires the use of hewers of wood 
and drawers of water no less than that of the brightest 
ems. 

4 Results of One Mental Test should be Checked by Another. 
Wherever possible the result of one test, particularly that 
of a group test, should be checked by another kind of test. 
There is sometimes the danger that a child for lack of appli- 
cation, or through inattention, shyness, timidity, or self- 
will, does not try his best or he may waste a good deal of 
time and thus lose a good deal of his true score particularly 
in a group test. It is always best, therefore, to check up the 
result of one kind of test, in particular that of a group test, 
by an independent individual test. The maximum score 
in I.Q. should be taken as more reliable than the minimum, 

Vocational Guidance. Another important use of these 
tests Is in vocational guidance. The teacher or the parent 
or the officer in charge of the work of vocational guidance 
will have to guide children properly as to what course or 
profession they should follow. The first index towards a 
suitable profession is given by the child’s intelligence test. 
The intelligence quotients of all children are carefully 
recorded. For each profession or trade the minimum 1.Q. 
required for successful work is determined by the actual 
observation,of successful workers. Thus *for university 
teachers and the legal profession, men of the highest intel- 
ligence are required, men for example above I.Q. 120. The 
skilled trades, and the clerical professions require men of 


3- 


34 MEASURING INTELLIGENCE 


medium intelligence. Unskilled labour may use men of the 
lowest I.Q., even men below I.Q. 80. Psychologists ! have 
attempted to catalogue the minitaum I.Q.s required fo?’ the 
various professions and with this knowledge at hand=we can 
direct boys as to hat line they should take. Thus it will-be 
useless for children with I.Q. below 80 to attempt any of the 
higher professions. After this preliminary survey other 
occupational tests are given to the children in order to dis- 
cover their special aptitudes or likings. For example, for 
the business of typewriting, tests are devised which are 
supposed to be elements in the total ability of typewriting. 
Such occupational tests are devised in three ways. In the 
first place, the particular profession or work is carefully 
analyzed into the constituent abilities required and tests 
are devised for each of these abilities. The scores in each 
of these abilities are correlated with success in the particular 
trade or profession and in this way only those abilities that 
correlate highly with the trade or profession are retained. 
Thus Seashore has analyzed musical aptitude into 32 ele- 
mentary abilities and has devised tests for each of these. 
He then finds a composite score for all these abilities which 
represents the individual’s musical aptitude. 

The second method is te devise a test which would be a 
miniature of the actual trade or profession. For example, 
Munsterberg has devised a test for *lectric car drivers. 
Through an aperture in front of the candidate a road track 
is rapidly passed in bright light; figures representing foot 
passengers, horse-carriages, motor cars and buses are 
rapidly moving in two opposite directions. The candidate 
1s required quickly to indicate which of the figures repre: 
senting foot-passengers and various kinds of vehicles are 
sources of danger.2 

6 “ 


1 See, for example R. B. j ine, 
1924), p. 273, ple R. B. Cattell, Your Mind and Mine, (Harrap, 


2 Hugo Munsterber; , Psychol i i 
(Gomis, ine ae 1 se bes ogy and Industrial Efficiency, 
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Lastly, capdidates are tested by giving them practice in the 
actual activity itself. For example, in testing for type- 
writing ability the samé,amount of practice is given to 
different individuals and their progress in the fixed time 
measured. This progress is an indey*to their future 
improvement ifi that particular kind of job. 

Guidance for vocaéions is given mainly on the results of 
intelligence tests. These are considered along with a care- 
fully kept record of the candidate’s progress and conduct 
including his various temperamental characteristics and 
inclinations, But for vocational selection the employer is 
not satisfied with these alone. The special aptitudes of 


’ candidates are further tested by means of specialized 


occupational tests as indicated above. 

The Stage at which Vocational Guidance should be Given. 
It is common knowledge that a good many children drop 
out of school and students out of colleges at various stages 
in their progress. This observation is supported by the 
findings of intelligence tests. Some children cannot com- 
plete even the elementary course, some cannot reach the 
top of the secondary course, while a few more who persevere 
to the university stage have to drop out in the middle of 
these studies: The question then arises as to what are the 
duties of the parents and the state with regard to these 
students. It is here that the help of experts in vocational 
guidance would be of great use. In the case of some 
children the barest minimum of the three R’s would be 
sufficient, equivalent roughly to the present primary fourth 
standard course of the Bombay educational department. 
This course, however, should be followed up with specialized 
instruction in the trades the children might follow. For 
others, courses of study to about the middle of the present 
secondary ‘school course would be enough. This general 
course, shuld again be followed up with specialized in- 
struction in the trades higher than the lowest. Finally after 
the completion of the high school course there should be 
further courses of a more highly specialized nature, such as. 
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technical courses in many of the highly skilled trades. The 
best children after the high school course will proceed to 
their university studies. It is tHe duty of every state to 
provide some such scheme of education if it regard’ as of 
the utmost importance the care of all its subjects. Tile 
greatest thing in life for everyone is to-be' able to earn a 
livelihood. The selection of a vocation cannot be left 
entirely to the children themselves or to their illiterate 
parents, because more often than not the schemes of children 
are more ambitious than it is humanly possible for them to 
carry out. They are therefore in need of guidance. Such 
guidance it is the duty of the state to provide. There are 
many people in good employment who still wish to improve 
their work and condition. ‘It is again the duty of the state 
or of local authorities where the duties of the state are 
entrusted to them, to provide a scheme of continuation 
schools, evening classes or other forms of adult education. 
If the employees are not satisfied with their lot or with the 
return they get for their work, the work suffers. The 
employers, therefore, should keep a careful record of their 
employees and promote or otherwise reward such of them 
as deserve promotion. 
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THE BINET-SIMON SCALE“AND THE 


STA'NEORD REVISION 


RINCIPLES of Vital Importance in the Choice and 

Arrangement of Tests. From what we have seen so 
far it will be clear that in framing a scale of intelligence 
tests the following points are of vital importance: 

(i) The tests should be as varied as possible in order to 
‘tap’ the flow of mental energy in various directions. 
Binet’s solution in this respect was found, from practical 
experience, to be the best. Some of his tests are on memory 
for syllables having sense; some on auditory memory for 
digits; some on visual imagery; some on comprehension ; 
some on judgement; some on arithmetical reasoning; some 
on ability to pick up and learn from everyday experiences 
and so on.” 

(ii) The number of tests which any individual child should 
be submitted to’should neither be too large nor too small. 
In Binet’s arrangement each child will, on an average, be 
subjected to 20 tests, some of these having 2 or 3 sub-tests; 
that is to a range of tests covering 4 years, with 5 tests in 
each year. In the present arrangement he will be subjected 
to about 24 tests; that is, to a range of 4 years, with 6 tests 
in each year. If the number of tests is too small the relia- 
bility of the I.Q. becomes less on account of the small 
number of tests; while if it is too large it becomes so owing 
to the effects of fatigue that creep in. The testing on this 
scale takes from half-an-hour to nearly two hours according 
to the age of the children. The tests of younger children 
are shorter, and their replies brisker; the tests of older 
children are longer and require more time owing to the 
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greater judgement required in finding proper solutions to 
the questions. 

(iii) The wording of the questions in the test shoulc be 
within the range of comprehension of the children.of the 
ages for whom \hey are intended. On several occasions, it 
is found necessary to replace individual words by others, 
when the former are found to lie outside the vocabulary of 
the children to be tested. 

(iv) The questions should be unequivocal and should 
admit of a definite answer not necessarily the very same. 
In group tests most of the answers are either a definite 
word or a definite figure. This makes the assessing of the 
answers more objective and removes many of the evils that 
attend the idiosyncrasies of different examiners, or the 
prepossessions in favour of certain children in the case of 
the same examiner. These answers are generally checked 
with the help of a stencil or a key. In the case of an indivi- 
dual and oral examination such a condition is not necessary. 
More often than not, therefore, the answers are various. 
They should, however, be suitable and intelligent. This is 
distinctly an advantage in oral tests since it precludes the 
possibility of one child communicating the correct answer 
to the child that is to be examined next. For example, take 
a question like, ‘ What is the difference between a butterfly 
and a fly?’ Different children give different answers and 
all may be sensible. On the other hand, where the answers 
are definite, the tests are not so valuable. For example, 
tefer to XVI, 5, Problem Questions.1 

(v) The questions should give no scope for guess-work. 
Eee eee the children to think and to find a 
chtalligent eae : re children begin to guess even the 
XVI 8 fae ee i answers. From this point of view 

2 Questions are again of no great value. 
. (vi) The questions should be Sach as to keep up the 
interest of the children. If once their attention flags further 


1 Page 248. 
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testing is useless. Anybody who does any testing on the 
Binet scale chnnot fail to be impressed by the wonderful 
way in which children enjoy the tests. Again and again 
little children are found to come back and ask for another 
test. 7 

‘Wii) The tests as well as the sub-tests sifould be arranged 
in such a way that the easier ones come first and lead on 
gradually to more and more difficult ones. This has the 
advantage of encouraging the child to do his best and not 
disheartening and preventing him from making any effort 
at all to solve the question. 

(viii) No two tests of the same nature should come one 
after the other. In other words, there should be as much 
variety in consecutive tests as possible. 

(ix) The tests should be such as to give no advantage to 
one child over another because of his better schooling or 
better home or social environment. It will be seen from 
what we have said in previous chapters that it is impossible 
to test the native intelligence of children except through 
what they have acquired or learnt from their everyday 
experience, Binet, therefore, was perfectly right in attempt- 
ing to measure it through the knowledge the children pick 
up or through the output of their mind which is a true 
measure of theif intelligence. “Hence he must have argued 
that there was no other way for him than to select items from 
among the most common experiences of children to enable 
them to manifest the development of their intelligence. 
Since his tests were published, they have been tried in 
various countries, in situations widely differing from one 
another and among people with almost diametrically 
opposed traditions in the far west and the far east. Under 
all these varying circumstances the allocation of the tests 
to the several ages agrees very well. There can be no 
better proof, therefore,eof the great insight and experience 
with Which Binet selected the yarious items of his tests. 

Procedure in Giving the Tests. Next in importance to the 
selection of the tests comes the procedure in giving the 
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tests. Binet, as quoted by Terman, analyzes the methods 
by which teachers estimate the intelligence’ of children. 
Some of them do so from the marks scored by the children 
in their school subjects, such as arithmetic, reading or 
history. Otheus,judge it from some out-of-school activities 
such as resourcefulness in play. Some ,others suggest 
asking some ‘catch’ questions ; such as, ‘which is heavier, 
a pound of feathers or a pound of léad?’ Certain others 
again judge the same from the facial expression and the 
lustre of the eyes of children. But Binet asks, how are we" 
to standardize a glance of the eye or an expression of the 
face, so as to measure the intelligence exactly? Such 
methods are crude and unscientific. 

Binet’s method is to lay down the procedure in giving the 
tests exactly. Every question is definitely worded, so that 
not a single word can be changed. Every child, therefore, 
is put in the identical situation. The time that is to be 
allowed for each question is definitely laid down. After 
the formula of a question is recited before the child, no 
Supplementary questions are to be allowed, as is often the 
tendency of inexperienced testers. The exact method and 
order of presenting pictures or other test material is laid 
down. For, it has been found from psychological experi- 
ments that even a very small change in the procedure, such 
as putting one picture to the left instead of to the right makes 
a vast difference in the responses given by the children. 
The procedure, therefore, as laid down for each test is to be 
Strictly adhered to. It is then only that the several results 
are comparable. This procedure in detail will be described 
in the proper place. 
inant ties Binet insists upon, and rightly, is that the 
ae e taken fully into confidence before the testing 

s. He should feel quite free and familiar with the 
iaireoad and should be in general ir,a position to make his 
Ginn Asha becomes nervous, timid, or self- 
thisipoint.t sane a he testing becomes valueless. From 

individual oral tests are far superior 
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to the group tests. In group tests if the child once becomes 
nervous the Whole time devoted to testing is wasted. Nor 
canethis nervousness or timidity be easily detected. On the 
other hand such a situation can at once be detected in 
individual tests. Future improvements in gsychology will 
depend far more on individual psychology and individual 
testing than on group testing. For it is then that the ex- 
aminer comes face to face with the subjects and can adapt 
the circumstances to varying situations and study more 
minutely the working of human minds. 

Binet’s 1911 Scale. Binet published his tests in three 
scales. The earliest, that is the 1905 scale, contained a list 
of thirty tests arranged in order of difficulty and a child’s 
mental development was found by noting how far up the 
scale he could proceed. His 1908 scale was a refined age 
scale. The 1911 scale was almost the same as the 1908 
scale. Only a few tests that were found unsuitable were 
dropped and the number of tests in each age group was 
made five, except in year IV, where there are only four. 
This makes the working out of mental age on the decimal 
system very easy. He wanted no doubt to refine his 
measuring instrument still further in the light of further 
statistics, but this was left to future workers owing to 
Binet’s untimely death in the game year as the publication 
of this scale. The following is his 1911 scale: 


Age 3 
1. Points to nose, eyes and mouth. 
2. Repeats two digits. 
3. Enumerates objects in a picture. 
4. Gives family name. 
5. Repeats a sentence of six syllables. 


Age 4 
1. Gives sex. ry “ 
2. Wames key, knife, and penny. 
3. Repeats three digits. 
4. Compares two lines. 


o 
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Age 5 


Compares two weights. 

Copies a square. : . 

Repeats a sentence of ten syllables. S 
Counts foxy pennies. 

Unites the halves of a divided rectangle. 


. 


ee St a 


Age 6 


Distinguishes between morning and afternoon. 
Defines familiar words in terms of use. 

Copies a diamond. 

Counts thirteen pennies. 

Distinguishes pictures of ugly and pretty faces. 


RSS iS 


Age 7 


Shows right hand and left ear. 

Describes a picture. 

Executes three commissions, given simultaneously. 
Counts value of six sous, three of which are double. 
Names four cardinal colours. } 


(EEE OST 


Age 8 : | 


° 


Compares two objects from memory. 
Counts from 20 to 0. 

Notes omissions from pictures. 
Gives day and date. 

Repeats five digits. 


OS COU 


Age 9 


Gives change from 20 sous. 

Defines familiar words in terms superior to use. 
Recognizes all the pieces of money. = ay) 
Names the months of the year in order. 
Answers easy comprehension questions, 


vUsoye 
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Age 10 
1. Arranges five blocks in order of weight. 
2° Copies drawings frém memory. 
3. €riticizes absurd statements. 
4. 
D5 


: : re 
Answers difficult comprehension qugstions. 
Uses thrée given words in not more than two sen- 


tences. @ 


Age 12 
1. Resists suggestion. 


2. Composes one sentence containing three given words. 
3. Names 60 words in 3 minutes. 
4. Defines certain abstract words. 
5. Discovers the sense of a disarranged sentence. 
Age 15 


1. ReBeats seven digits. 

2, Finds three rhymes for a given word. 
3. Repeats a sentence of 26 syllables. 

4, Interprets pictures. 

5. Interprets given facts. 


Adult ° ° 


Solves the paper-cutting test. 

2. Rearranges a triangle in imagination. 

3. Gives differences between pairs of abstract terms. 

4, Gives three differences between a president and a 
king. 

Gives the mai 
heard read. 


n thought of a selection which he has 


nn 


The Stanford Revision. Professor Terman of Stanford 


University gave a thgrough trial to these tests and re- 


arranged them according to his own statistics. He changed 


Binet’s procedure in some cases and split up some of 
the tests and regrouped the sub-tests, particularly the 


mn . 
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comprehension tests. He also added a few new tests. The 
following is Terman’s complete scale: 


Age 3: (6 tests, 2 months each) , 
1. 


= 
Points tO.,parts of body. (3 of 4.) Nose; eyes; 
mouth; hair. z 


2. Names familiar objects. (3 of 5.) Key; penny; 


3. 


4. 
3S; 
6. 


closed knife; watch; pencil. 

Pictures-enumeration or better. (At least 3 objects 
enumerated in one picture.) Dutch home; river 
Scene; post office. 

Gives sex. 

Gives last name. 

Repeats 6 to 7 syllables. (1 of 3.) 


Alternative. Repeats 3 digits. (1 success in 3 trials, 


Age 


Coa hs 


Order correct.) 


4: (6 tests, 2 months each) 


Compares lines. (3 trials, no errors.) 

Discrimination of forms (Kuhlman). (Not over 
three errors.) 

Counts 4 pennies. (No error.) 

Copies square. (Pencil, 1 of 3.) : 

Comprehension, first degree. (2 of 3.) (Stanford 
addition.) 


Repeats 4 digits. (1 of 3. Order correct.) (Stanford 
addition.) 


Alternative, Repeats 12 to 13. syllables. (1 of 3 


absolutely correct, or 2 with one error each.) 


Age 5: (6 tests, 2 months each) 


Ie 
2s. 
3. 
4. 


Comparison of weights. (2 of 3.) 3-15 3 15-3; 3-15. 
Colours. “(No error.) Red; yellow; blue; green. 
Aesthetic comparison. (No error.) 

Definitions, use or better. (4 of 6.) 


— 
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5. Patience, or divided rectangle. (2 of 3 trials. 1 


minute each.) 
6° Three commissions? (No error. Order correct.) 
? 


Alternative. Giving age. p 
o 


Age 6: (6 tests, 2 months each) 
1, Right and left. (No error.) Right hand; left ear; 
right eye. 

Mutilated pictures. (3 of 4 correct.) 

Counts 13 pennies. (1 of 3 trials, without error.) 

Comprehension, second degree. (2 of 3.) 

Coins. (3 of 4.) Nickel; penny; quarter; dime. 

Repeats 16 to 18 syllables. (1 of 3 absolutely 
correct, or 2 with 1 error each.) 


Alternative. Morning or afternoon. 


DAURWN 


Age 7: (6 tests, 2 months each) 


1. Fingers. (No error.) Right; left; both. 

2. Pictures, description or better. (Over half of per- 
formance description.) Dutch home; river scene; 
post office. 

3. Repeats Sedigits. (1 of 3. Order correct.) 

4. Ties bow-knot. (Model shown. 1 minute.) (Stan- 
ford addition.) 

5. Gives difference. (2 of 3.) Fly and butterfly; stone 
and egg; wood and glass. 

6. Copies diamond. (Pen, 2 of 3.) 


Alternative 1. Names days of week. (Order correct. 
2 of 3 checks correct.) 
2. Repeats 3 digits backwards. (1 of 3.) 


Age 8; 6 teats, 2 months each) 
1. Ball and field. (Inferior plan or better.) (Stanford 
4 addition.) 
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Counts 20 to 1. (40 seconds. One error allowed.) 

Comprehension, third degree. (2 of 3.) 

Gives similarities, 2 things. (2 of 4.) (Stanford 
adazion.) Wood and coal; apple an@ peach; 
iron awd silver; ship and automobile. 

5. Definitions superior to use. (2 of 4.) Balloon; 

tiger; football; soldier. = 

6. Vocabulary, 20 words. (Stanford addition.) 

Alternative 1. First six coins. (No error.) 


2. Dictation. (‘See the little boy.’ Easily 
legible. Pen, 1 minute.) 


AYR 


Age 9: (6 tests, 2 months each) 


I. Date. (Allow error of 3 days in c, no error in a, b, 
ord.) (a) Day of week; (6) month; (c) day of 
month; (d) year. 

Weights. (Procedure not illustrated. 2 of 3. 3, 6, 
Shed PJ bs) 

3. Makes change. (2 of 3. No coins, paper or pencil.) 
10—4; 15—12; 25—4, 

4. Repeats 4 digits backwards. (1 of 3.) (Stanford 
addition.) 

5. Three words. (2 of'3. Oral. Ono sentence or not 
over 2 co-ordinate clauses.) Boy, river, ball; 
work, money, men; desert, rivers, lakes. 

Rhymes. (3 rhymes for two of three words. One 
minute for each part.) Day; mill; spring. 

Alternative 1. Months. (15 seconds and 1 error in 

naming. 2 checks of 3 correct.) 
2. Stamps, gives total value. (Second trial 
if individual values are known.) 


Age 10: (6 tests, 2 months each) 


il. Vocabulary, 30 words. (Stanford addition.j 
2, Absutdities. (4 of 5. Warn. Spontaneous cor- 
rection allowed.) (Four of Binet’s, one Stanford.) 


6. 
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3. Designs. (1 correct, 1 half-correct. Expose 10 
seconds.) 
4? Reading and report. (8 memories. 35, seconds and 
@ 2 mistakes in reading.) (Binet’s section.) 
5. Comprehension, fourth degree. (24f 3. Question 
may be repeated.) 


(a) ‘What ougiit you to say when some one asks 
your opinion about a person you don’t know 
very well?” 

(6) ‘What ought you to do before undertaking 
(beginning) something very important ?° 

(c) ‘Why should we judge a person more by his 
actions than by his words?’ 


6. Names 60 words. (Illustrate with clouds, dog, chair, 
happy.) 


Alternative 1. Repeats 6 digits. (1 of 2. Order 
correct.) (Stanford addition.) 
2. Repeats 20 to 22 syllables. (1 of 3 
° correct, or 2 with 1 error each.) 
3. Form board. (Healy-Fernald Puzzle A. 
Three times in 5 minutes.) 


° 


Age 12: (8 tests, 3°months each) 


1. Vocabulary, 40 words. (Stanford addition.) 

2. Abstract words. (3 of 5.) Pity; revenge; charity; 
envy; justice. 

Ball and field. (Superior plan.) (Stanford addition.) 

Dissected sentences. (2 of 3. 1 minute each.) 

Fables. (Score 4; i.e. two correct or the equivalent 
in half credits.) (Stanford addition.) Hercules 
and wagoner® maid and eggs; “fox and crow; 
farmer and stork; miller, son and donkey. 

Repeats 5 digits backwards. (1 of 3.) (Stanford 
addition.) 


a e 
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7. Pictures, interpretation. (3 of 4. ‘Explain this 
picture.’) Dutch home; river scene; post office ; A 
colonial home. 

8. Gives similarities, three things. (3 of 5.) (S:anford 
additidn.) Snake, cow, sparrow; book, teacher, 
newspaper; wool, cotton, leathér; knife-blade, 
penny, piece of wire; rose, potato, tree. 


Age 14: (6 tests, 4 months each) 


1. Vocabulary, 50 words. (Stanford addition.) 

2. Induction test. (Gets rule by sixth folding.) 
(Stanford addition.) 

3. President and king. (Power; accession; tenure. 
2 of 3.) 

4. Problems of fact. (2 of 3.) (Binet’s two and one 
Stanford addition.) 

5. Arithmetical reasoning. (1 minute each. 2 of 3.) 
(Adapted from Bonser.) 

6. Clock. (2 of 3. Error must not exceed 3 “or 4 
minutes.) 6-22, 8-10, 2-46. 

Alternative. Repeats 7 digits (1 of 2. Orde: correct.) 


Average Adult: (6 tests, 5 months each) 
1. Vocabulary, 65 wort (Stanford addition.) 
2. Interpretation of fables. (Score 8.) (Stanford 
addition.) 
3. Difference between abstract words. (3 real contrasts 
out of 4.) Laziness and idleness; evolution and 
revolution; poverty and misery; character and 


Teputation. 

4. Problem of the enclosed boxes. (30f 4.) (Stanford 
addition.) 

5. Repeats 6 digits backwards. (1 of 3.) (Stanford 
addition.) 


6. Code, writes ‘Come quickly’. (2 errors. Omis- 
sion of dot counts half error. Illustrate with 
‘war’ and ‘spy’.) (From Healy and Fernald.) 

¢ 
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Alternative 1. Repeats 28 syllables. (1 of 2 ab- 
: solutely correct.) 
td 2. Comprehension of physical relations. 
2 * (2 of 3.) (Stanford adgttion.) Path 
of cannon ball; weight of fish in 
° , water; hitting distant mark. 


e 
Superior Adult: (6 tests, 6 months each) 


1, Vocabulary, 75 words. (Stanford addition.) 

2. Binet’s paper-cutting test. (Draws folds, and locates 
holes.) 

3. Repeats 8 digits. (1 of 3. Order correct.) (Stan- 
ford addition.) 

4. Repeats thought of passage heard. (1of2.) (Binet’s 
and Wissler’s selections adapted.) 

5. Repeats 7 digits backwards. (1 of 3.) (Stanford 
addition.) 

6. Ingenuity test. (2of3. Sminuteseach.) (Stanford 
addition.) 


How the Stanford Revision was Carried Out. The revision 
is based on the results of applying the tests in 1913-14 to 
982 children between the ages af 4 and 17. The testing of 
children was done by six examiners and the work of assess- 
ing was all done by Professor Terman. The data for the 
tests of adults were obtained from the results of testing 
40 high school pupils, 30 businessmen, 15 migrating 
unemployed and 150 juvenile delinquents all done by dif- 
ferent examiners. The several stages in the investigation 
can best be given in the words of the authors.1 

‘1. We first assembled as nearly as possible all the 
results which had been secured for each test of the Binet 
scale by all the workers of all countries, including percent- 
ages passing,the test at various ages, conditiohs under which 


1 The Stanford Revision and Extension of the Binet-Simon Scale 
for Measuring Intelligence, (Warwick and York, 1917). 
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the results were secured, method of procedure, etc. Aftera 
comparative study of these data, and in the light of results 
we had ourselves secured, a provisional arrangement of the 
tests was prejared for trial. G 

‘2. A plan was then devised for securing subjects who 
should be as nearly as possible representative of the several 
ages. The method was to select a-school in a community 
of average social status, a school attended by all, or prac- 
tically all, the children in the district where it was located, 
In order to get clear pictures of age differences, the tests 
were confined to children who were within two months of 
a birthday. 

“3. The children’s responses were for the most part 
recorded verbatim. This made it possible to re-score the 
records according to any desired standard and thus fit a 
test more perfectly to the age level assigned it. 

‘4. The tests were made at an average rate of about 
50 minutes per test. The time was rarely below 40 minutes, 
except with the children of four and five years. The older 
children and adults more often required from 50 minutes to 
anhour. . . 

“5. As may be inferred from the time required, the 
testing was reasonably thorough. It is possible, however, 
that occasionally a success has been missed by not carrying 
the test high enough, or a failure missed by not going back 
far enough. Errors of this sort doubtless about balance in 
the long run. 

“6. Much attention was given to securing uniformity 
of procedure. A half-year was devoted to training the 
examiners and another half-year to the supervision of the 
testing. In the further interests of uniformity all the 
tecords were scored by one person (Terman).’ 

After the records of testing were complete the tests were 
to be allocatea to the proper ages on the basis of these 
records. In this connexion the authors say: ‘As was to 
be expected, the first draft of the revision did not prove 
Satisfactory. The scale was still too hard at some points 
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and too easy at others. Three successive revisions were 
necessary, involving three separate scorings of the data 
and a§ many tabylations of the mental ages, before the 
desired déyree of accuracy was secured. As finiilly left, the 
scale gives a median intelligence quotient closely approxi- 
mating 100 for ofr. mon-selected children of each age.’ 
Some Flaws in the Stanford Investigation. The Stanford 
investigation was carried out with very great care and the 
efforts made to improve upon the original Binet-Simon 
scale were commendable. Still certain drawbacks remain- 
ed in the experiment.1_ In the first place, one would have 
wished that all the children from the most representative 
“proups had been examined instead of children only within 
2 months of a particular age. Thus children of 8 years in 
the investigation are children between 7 years 10 months 
and 8 years 2 months, those of 9 years are between 8 years 
10 months and 9 years 2 months, and so on. Secondly, 
there are only 17 children in the fourth year group, i.e. 
presumably these children are between 3 years 10 months 
and 4 years 2 months, while one would wish to have about 
50 children in each age group. Thirdly, there are no 
children, it would appear, below 3 years 10 months, while 
it was desirable to have at least.50 children more below 
this level. Fourthly, in the same way there are only 14 
children between 16 and 17 years; thus the scale does not 
seem to have been properly tried for children above the 
15-year level. Lastly, it appears that both in this as well 
as in Burt’s London investigation the children of special 
schools for the mentally backward children are not taken 
into account. The highly developed educational organiza- 
tions of the large cities in America and England had al- 
ready separated out the mentally backward children and 
sent them into special schools. Thus it was impossible to 


.) 
° 


1 Since writing this we are glad to note that Terman and 
Merrill have brought out a new revision, Measuring Intelligence, 
(Harrap, 1937), which removes the flaws mentioned here. 
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take into account these children in an ordinary investiga- 
tion. If on the contrary all such children were taken into 
account the number of such children would be far in ‘excess 
of the numeer that would be justifiable fromthe total 
number of children investigated in the experiment. At the 
same time since children of exceptional ability are not 
usually separated but attend the erdinary schools they are 
naturally included in the investigation. This seems to 
mean that while exceptionally intelligent children are 
included in the population of children tested, exceptionally 
backward children are excluded. This would naturally 
taise the percentage of children passing the test in the 
several age groups. In other words the scale as a whole 
would be slightly more difficult than it ought to be if the 


general population of absolutely unselected children were 
examined. 


i 
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THE BOMBAY-KARNATAK REVISION? 


oe 

Pree Testing in India, Though intelligence 
testing after Binet has been in use for more than two 
decades in western countries, it is regrettable that until now 
very little work in this field has been done in India. These 
mental tests to be of any great value must be rendered into 
ethe languages of the different provinces of India. But the 
multiplicity of these languages in India need not be any 
great hindrance in the way of the development of tests, 
because each region covered by the major languages of 

India will be as large as a country in Europe. 

The only study worth the name undertaken in this 
country is that of Professor C. Herbert Rice of Lahore, 
who has worked in Hindustani and has adapted the 
Binet scale into a point scale. His work is embodied in 
the book, A Hindustani Binet Performance Scale As 
Professor Rice himself says, ‘In the standardizing of these 
tests 1,070 boys, Varying in age from 5 to 16, all attending 
school, were examined’. This is, however, not a very 
comprehensive scale as it is only a point, and not an age, 
scale. Secondly, the children tested by him were all above 
5 years of age, and ages below this level, which are psycho- 
logically the most important, were left untouched. Lastly, 
all the children tested by him were boys and none of them 
girls. Mention must also be made in this connexion of 
the Government of India’s Pamphlet No. 28, Revised 
Series of Mental Intelligence Tests for Indian Scholars. 


A ie 
1 A brief acount of this appeared in the British Journal of 
Educational Psychology, November 1934, and in Teaching, 1934 
and 1936, published by the Oxford University Press, Bombay. 
2 Bublished by the Oxford University Press, Bombay. 
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This is an attempt to collate the fragmentary work done 
by various workers in all parts of India under different 
condition with no standardized procedure. As such it is 
not of ver),great psychological importance. S 

The Present Revision. This state of affairs led the writer 
to undertake a proper revision of Binet’s scale to suit 
Indian conditions. For this purpgse the Stanford revision 
of the scale was selected and closely followed. The 
locality selected for the experiment was the town of Dharwar , 
in the Bombay Presidency. This is a middle-sized town 
with a population of a little over 30,000. The children of 
this town were expected to be neither very advanced like 
those of busy cities like Bombay, nor very backward like 
those of remote villages. The children tested in this experi- 
ment therefore are fairly representative of the general 
population of Indian children. The tests were first of all 
translated into the two languages—Kanarese and Marathi— 
current on this side of India. These languages between 
them cater to the needs of more than half of the Bombay 
Presidency, a large part of the Central Provinces, the whole 
of the Mysore State, and a part of the Presidency of Madras. 
Some of the tests and material of the scale were unsuitable 
for Indian children and had to be replaced, and some had 
to be amended to suit Indian conditions. Thus Indian 
coins are substituted for American coins; the pictures 
Tequired for the ‘esthetic comparison’ and ‘missing features’ 
tests are given an Indian appearance, while retaining the 
original Binet features; pictures representing Indian life 
are substituted for pictures of western life in the ‘ descrip- 
tion of pictures’ test; the slip-knot is substituted for the 
bow-knot; the vocabulary tests are made up from the words 
in Kanarese and Marathi dictionaries ; in the tests of repeat- 
ing syllables the original passages are translated into Indian 
languages Teiaining the origina’ meaning and difficulty 
and! containing the same number of syllables; in the test 
of ‘finding thymes’ the Indian words selected are very 
Similar to the original in sound, a conjunct consonant veing 
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substituted for a conjunct consonant and a nasal for a 
nasal; in the words for ‘definitions and differences of 
abstract terms ’, words having the original sense are selected 
as far as possible, but in some cases the negatiVe terms are 
used for the positive when the positive ternis were found 
to be ambiguoys or were used in more than one sense in 
the Indian languages; in the ‘dissected sentences’, the 
number of words in the Indian languages is kept the same 
as in the original as far as possible, and the sentences are 
dissected in the same way; in the ‘reversing hands of 
clock’ test, 11-10 is substituted for 8-10, as the latter was 
found to be rather ambiguous; the test ‘ giving differences 
between a patil and a kulkarni (village headman and village 
accountant) ’ is substituted for the test ‘ differences between 
a president and a king’; an entirely new Indian code is 
substituted for the English code (the characters in the 
Indian script are written altogether in a different style from 
the English script); a new form of Binet’s ‘reversing 
triangle in imagination ’ is added. 

Some of the tests that were not timed either by Binet or 
Terman are carefully timed in this revision. This makes the 
tests more accurate; besides, if they are not so timed 
the examiner is at a loss to know when exactly to stop and 
proceed to the next test. This is a very great practical 
difficulty. A large number of children give an appearance 
of trying to solve the question and take too long over it and 
sometimes the answer is not forthcoming at all. 

Out of 1,074 children tested in this experiment 1,036 were 
examined and scored by the writer, 23 were examined and 
scored by Mr. A. D. Kulkarni, B.Sc. B.T., and 15 by 
Mr. N. B. Nadgir, B.A., B.T. The scoring, however, in 
the two latter cases was thoroughly examined by the writer. 

Age Assignment of the Tests. In allocating the tests to 
the proper ages the method advocated by Professor Cyril 
Burt is foilowed as that appeared to be more scientific than 
that of Professor Terman. Terman selects children within 
two months of an age and requires 66 per cent of the 
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children of that age to pass the test before allocating it to 
that age. Professor Cyril Burt however requires 50 per 
cent of all the children who have just passed their last bjrth- 
day and hav not reached their next before allocating it to 
the latter age ; thatis, if a test is passed by 50 per cent of all 
the children between 6 and 7 years of age, the test is located 
in year VII.1_ Both methods in practice afnount to the same 
thing, but the latter method has the advantage of not leaving 
out any children of a particular group of the general popula- 
tion, as for example, the children of a particular locality or 
school. In practice, even the method of Burt cannot be 
literally followed, for the simple reason that a test of a 
particular age group, say the seventh, is not to be used for 
children of that age group only, but for all children close to 
this age group on both sides. When we consider the 
percentages of passes on both sides of this age group we find 
very wide differences. In fact, the scale is to be regarded as 
a continuous scale and the average percentage of passes for 
the entire range or at least for a range of one or two years 
on both sides of the age group should be ascertained. Thus 
now and then a test is passed by only about 20 per cent of 
the age group to which it is assigned, but in the next group 
it may be passed by 70 per cent or 80 per cent. It is thus 
the average percentage rather than the percentage of any one 
year that is to be taken into account. Burt’s contention 
assumes that there is mathematical uniformity in the 
percentage of passes. The following would be such a 


typical case: 

Test of Year VII 
Chronological age: Od AO a) a SO 10 
Per cent passing : 0 20 40 50 60 80 100 


Such is however very rarely the case. The method 
followed in the Present revision is to take the average 


> By common conventi i 
: on Arabic figures are used for chrono- 
logical age and Roman figures for mental age. 
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percentage of the year of test, the previous and the 
following year. This percentage on an average is 42. 
This procedure is further checked by arranging the several 
tests inothe scale in such a manner that the percentages of 
passes for children of any one age group, say the tenth 
year, broadly go_on decreasing as we ascend the entire 
scale. e 
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The following table shows the percentages 


No. of x Age last birthday 2 3 4 
Test Nanioof Test Ae vox binthdsy 3 4 3 
YEAR III 
1. Pointing to parts of body -- 100 100 100 
2. Naming familiar objects os 02") (97:5! 100 
3. Repeating 2 digits ae -- 69:2 88-9 100 
4. Enumeration of objects ina picture 40 77-5 97-5 
5. Repeating 6 to 7 syllables «. 35:3) 92:5 94.9% 
6. Comparison of lines .. «4 38°7 °89°7, 97:4 
Alt. 1. Giving sex oe -. 24 79-5 100 
Alt. 2. Giving proper name -. 57 94-6 100 
YEAR IV 
1. Repeating 3 digits 5a 2. 20-2 71:8 97-1 | 
2. Discrimination of forms ee Oe O49 4 97'S 
3. Comprehension, first degree -- 129° 64:1 82-9 
4. Repeating 12 to 13 syllables {OW Mars, of :70: 
5. Counting 4 pice x ie) we. 12:8 60 
Copying a square : ae oY) 5-1 70-7 
Alt. Comparison of 2 weights -© 0 17:5 64:9 
YEAR V 
1, Aesthetic comparison 0 17-5 30 
2. Definitions in terms of use 0 17:5 47-5 
3. Three commissions .. 0 17:5 47-5 
4. Distinguishing right and left ) 75 45 
5. Naming 4 coins 44 0. 2:5, 32:5 
6. Counting 13 pice 3 0 (0) 16:5 
Alt. 1. Forenoon and afternoon Pe OPO 436 
Alt. 2. Giving family name bs 014-3, 25 50 
Alt. 3. Giving age 0 18:8 48-3 
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of passes for the several tests. 


9 10 1wW 14 16 
14 16 Above 
16 


nun 
e 
aa 
ao 
won 
= 
i=} 
_ 
N 


100 100 100 100 100 100 
100 100 100 100 100 100 
100 100 100 100 100 100 


96:2 100 100 100 100 100 
100 98-4 98-9 100 100 100 
93-8 98-4 100 100 100 100 
85:4 96:5 97-5 100 100 100 
95:2 984-100 100 100 100 
85:7 98-4 100 100 100 100 
89:7 98-4 99 100 100 100 


73-4 85-7 97:8 100 100 100 100 100 100 
80 921 96:8 100 98:7 99 100 100 100 
73-5 91:8 95-7 100 100 99:5 100 100 100 
67-7 76-4 91-4 98-8 100 100 100 100 100 
61-9 92-1 96:8 100 100 100 100 100 100 
89-1 96:8 400 100 100 «100 100 100 
84:8 94-8 97:4 100 100 100 100 100 
86-2 98-3 98-8 1 100 100 100 100 
83-3 86 98-7 ord 99-5 100 100 100 
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No. of 
Test 


Age last birthday 2 3 4 


Rang of Test Age next birthday . 3 4 5 


YEAR VI 
1, Repeating 4 digits 0 TT 22 
2. Comprehension, second degree 0 75 30 
3. Divided card fi 0 5 275 
4. Giving number of fingers 0 0 12:5 
5. Description of pictures . . 0 0 75 
6. Missing features 0 0 20 
Alt. Naming colours 0 F253 Ad45 
YEAR VII 

1. Repeating 16 to 18 syllables 0 25 25 
2. Copyingadiamond ., 0 0 2:5 
3. Repeating 3 digits reversed 0 0 0 
4. Naming days of week 0 a) 5-6 
5. Counting backwards 20 to 1 0 0 5-4 

Giving differences from memory .. 0 0 2rd 
Alt. Giving day of week and day of , 

month 6 em 0 0 
YEAR VIII 
1E Finding value of coins .. 0 0 0 
2. Repeating 5 digits 0 OF (25. 
3. Comprehension, third degree 0 0 2-7 
4. Definitions, superior to use 0 0 0 
5h Naming 6 coins ay eet) 0 0 
6. Reading and Feport. (2 facts: 10 
errors : 2 minutes.). . “s } 

Alt. 1, Tying a slip-knot .. rd 0 79 
Alt. 2. Ball and field 0 0 


, 
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6 i, 8 9 10 12. 14 16 
7, 2 aS, 9 10 12 14’ 16 Above 
16 


73 85-1 100 100 100 100 100 = 100 
65:6 69:6 92:6 90 98 100 100 100 
65:1 86:8 98-7 98:7 99:5 100 100 100 
71:9 89-5 98-7 100 100 100 100 100 
63:9 60:2 949 88-9 95:9 100 100 100 
50:8 64:5 88:7 91-4 98 100 100 100 
49-2 77:2 97:5 96:2 99 100 100 100 


50 64:5 85 89 96:4 100 100 100 
45 66:3. 78-7 95 95:8 100 100 100 
42-4 60:8 88-3 93:8 97:1 99:4 100 100 
40-4 53-4 84:7 86:9 95-7 98-2 100 100 
35:9 50 84-8 848 94 100 100 100 
33-3, 44-6 72-2 78-7 92:2 99-4 100 100 


29:2 39:1 81:1 76:3 91-5 98-1 100 100 


13-6 50:7 78 87:7 95:3 100 100 100 
29-7 41-5 70-4 81:3 90:2 99-4 100 100 
25-4 44-1 73-7 76:9 86:3 97:6 100 100 
I ASy acid! 66:2 77-4 849 97 100 100 
11:3.-35-1 60 86-1 93-4 98-8 100 100 


e 
133 40 89-1 95 
d7-4 50:6 64:9 81:3 90:3 97 100 100 
B2 41 65-4 783 92:6 99-3 100 100 


a 
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No. of 
Test 


Age last birthday 2 


Nameé.of Test Age next birthday 3 


YEAR IX 


Repeating 4 digits reversed 

Making change a 

Giving similarities—2 things 

Using 3 words in a sentence a3 

Reading and report. (6 facts: 5 
errors: 1 minute.).. re 

Free association, 35 words in 3 
minutes nt 

Alt. Vocabulary, 20 words 


SONI E ts 
oooo 


i) 
coo 


YEAR X 


Arranging 5 weights... 
Repeating 20 to 22 syllables 
Naming the months : 
Drawing designs from memory 
Finding rhymes re aft 
Reading and report. (8 facts: 2 
errors : 40 seconds.) 5 
t. 1. Vocabulary, 25 words 
it. 2. Giving month and year 


pes = Eyes ee Rp 


ies 


YEAR XII 


1. Detecting absutdities 0 
2. Construction puzzle .. 0 
3. Defining abstract words 0 


* Only Kanarese vocabulary. 


i — a) 
ooo Wooo 


occooo eS 


oo 


ooo 


co oooo ab 


ooooceo 


ooo 


=) 
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5) be Out op )  eeSam enon 10 «1D. ar BIG 
6 A & 2 10 12 14°16 Above 
® 16 
5 
4:9 15-6 31:9 61:3 71-6 78-7 92:6 95-2 99 
3-3. 9-4 28-7 57-5 71-6 87:3 95-7 99 99 
3-3 141 19-4 36:8 58-4 75 95:2 100 100 
16 1:6 12:3 443 50 69-4 92-6 93-2 100 
3-2 9:6 38:8 59:5 77-4 89-5 93-5 97 
0 6 156 448 35:5 61:5 76-2 87:5 88-1 
0 0 152 50 69:6 95:4 100 100 1002 
67 81 176 34:7 493 63 85:6 93 100 
0 3-3. 64 28-1 46-7 69-4 91-3 95 98-4 
0 7-1 12:5 31-9 41-4 67-1 88-8 96-1 100 
3-3. 4:7 87 22-5 31:6 65:5 83-4 92-1 92-6 
16 1:6 7:3 23-3 26:9 52:1 77-7 93:2 94:8 
0 16 2-1 17-3 36-7 53:8 72:7 87 88-9 
0 0 71 36:4 54:8 75:8 90-2 97-2 1001 
0 4:3 15-7 293 43 62:6 84:5 97-3 99 
0 0 1-10 1@) 924-7) 39:3. 33'7- 82 96 
0 0° 13 12 Ill 38:4 79-1 85-4 96-5 
0 0 0 9:9 11-1 39 68:6 80-7 91-9 
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3 Age last birthday _ 2 3 4 
ee A Hase ot Test hee next birthday 3 4 5 
YEAR XII—contd. 
4. Repeating 5 digits reversed nig oO 0 0 
5. Interpretation of fables (4 marks) .. 0 0 0 
6. Interpretation of pictures 0 0 0 
Alt. 1. Vocabulary, 30 words 0 oO 90 
Alt. 2. Repeating 6 digits . . wn 0 0 0 
Alt. 3. Comprehension, fourth degree.. 0 0 0 
YEAR XIV 
1, Induction test : Finding a rule 0 0 0 
2. Dissected sentences 0 0 0 
3. Arithmetical reasoning . . 0 0 0 
4. Problems of enclosed boxes 0 0 0 
5. Giving similarities—3 things 0 0 0 
6. Ball and field, superior plan 0 0 0 
Alt. Vocabulary, 40 words 0 0 0 
YEAR XVI (Adult) . 
1. Interpretation of fables (8 marks) .. 0 0 0 
2. Reversing hands of clock ae 0 0 0 
3. Giving differences, Patil and Kulkarni 0 0 0 
4. Repeating 6 digits reversed Pe £20 0 0 
5. Problem questions 0 0 0 
6. Repeating 7 digits af 0 0 0 
Alt. 1. Vocabulary, 45 words ose 0 0 
Alt. 2. Free association, 60 words in 3 
minutes 0 0 0 


* Only Kanarese vocabulary. 


oooooce 
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5 6 27 8 9 10 12 14 16 
6 7 8, 9 10 12 14 516 Above 
° . 16 
% 
0 0 0 14:8 24-7 42:3 68-6 76:8 80:8 
0 0 0 49 16:3 35-1 70-1 86-4 94 
0 0 0 62 10-1 29:2 61:9 79-1 85-8 
0 0 7-1 22-7 25:8 45:6 76:5 94-4 1001 
0 0 2:2 10:2 20-8 42:3 72 85:7 92-3 
0 0 1-1 10-5 17-5 30:5 57:8 80:6 95-9 
0 0 0 74 148 32:1 63-2 67:6 74-5 
0 0 0 3-1 10-1 24:9 56-6 75:6 84-7 
0 0 0 1:2 9:9 245 47:6 61-1 71-4 
0 0 0 26 3:7 19:4 53 56:5 64:6 
0 0 0 130 53 14:5 38-4 56 TT 
16 O 0 44 71 246 54:5 61:3 83 
0 0 0. 0 0 18-2 43:7 77:8 97-21 
0 0 1:3. 2:5 10:3 31:5 50 66 
0 0 3:7 49 16:3 39:4 51:4 58-6 
0 0 0 75 11:3 26:8 47-2 60 
0 0 1:3. 4:9 11:2 29:9 44:9 43-9 
0 0 0 1-2 2:1 20:8 44-6 58-2 
0 0 1:2 3:7 14:9 26-7 41:4 41-7 
0 0 0 0 61 14:3 55-6 89-21 
a 
16 0 11 2:6 93 18-4 32:3 349 42-4 
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Age last birthday _ 2 3 
Age next birthday’ 3 4 


No. of 


Test Naqne of Test 


nh 


ae 


YEAR XIX (Superior Adult) 


Using a code 

Ingenuity test oo Fe 

Differences between abstract terms 

Binet’s paper-cutting test 

Repeating 30 syllables .. bie 

Reversing triangle in imagination 
(new form) se “ 

Alt. Vocabulary, 55 words 


Sheth) 
coo cooCcO 
co cococOo 
oo coocO 


YEAR XXII (Very Superior Adult) 


Comprehension of physical relations 0 
Repeating 8 digits = cor 
Repeating thought of passage heard 0 
Reversing triangle in imagination. 

(Binet’s form) hs sev 1) 
Repeating 7 digits reversed son i 
Free association, 80 words in 3 

minutes ate oe a) 
Alt. Vocabulary, 60 words bo 
ee He hy Ye ed, el 
: Only Kanarese vocabulary. 


© Percentages of adults of over 16 years of age are less in 
to the falling off of immediate memory? The point deserves to be 


RASS 


Dar 


na 


? 


oo scooooo 
oo oooco 
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al 


8 


oo coo ooo 


10 
12 


12 
14 


14 


6:8 
13-3 
15 


9:2 
10-8 


10-6 
5:6 


67 


16 


216 Above 


16 


12-3 


8-31 


these 4 tests than those of adolescents between 14 and 16, Is this due 
further investigated. 
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The real criterion, however, of the accuracy of the 
scale is the coincidence of the mean mentai age and the 
mean chroiiological age of every age group of the scale; 
or, what comes to the same thing, the mean LQ. ‘of every 
age group in the different parts of the scale coming as close 
as possible to 100. After the sequence of the tests was fixed 
according to the percentage of passe3 as shown above and a 
tentative age scale on the 50 per cent basis as recommended 
by Burt obtained, the I.Q.s of all children were determined 
and the mean I.Q. for every age group calculated as also 
the mean I.Q. for the entire population of children tested. 
This mean I.Q. ought to be 100. It was found, however, 
that it was somewhat below 100. The entire scale therefore 
was pushed upwards by a few steps. Even now the new 
calculations did not yield a mean I.Q. of 100. The scale 
was again shifted a bit and a third calculation was obtained 
which gave a mean I.Q. close upon 100. The following 
table gives the mean I.Q. and the standard deviation of 
the different groups in the entire age range: 


Standard No. of 


Chronological age Mean 1.Q. deviation: ¢children 
2 to 3 years 11 months are 104-8 15 75 
4 to 5 years 11 months a4 Os Sy els 104 
6 to 7 years 11 months ate 95°5 16 158 
8 to 9 years 11 months we 100-4 20:5 162 
10 to 11 years 11 months Sie 99-8 23 196 
12 to 13 years 11 months a 102-9 18-8 167 
14 and above zh) as 98:8 15-2 212 
For entire group .. ee 99°8 18-7 
Total no. of children he 1,074 


It will be seen that the standard deviation of I.0.s for 
the entire group is 18-7,1 while Terman found it to be some- 


* Corrected by Sheppard’s formula it comes to 18°5. 


‘ 
‘ 
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where near 13 for his group. This means that the Indian 
children studied in the present experiment are scattered to 
the extent of }early one-and-a-half times niore widely 
about thé mean than Terman’s American children. Further 
the scatter of these children about the mean is widest in the 
middle of the ae range, that is between the years 8 and 12, 
and it becomes narrower both at the upper and the lower 
ends. Fig. 1 gives graphically the distribution of the 1.Q.s 
of 1074 children tested in the present study: 


e: 
LQs.nua—-45 55 65 75 85 95 105 US 125 135 145 155 165 175 185 
No oF 

CwivpreN_ 4 17 74 135 207 226 212 1065) 28 9 4 O 1 


Fic. 1. Distributfon of I.Q.s of 1,074 children of both sexes 
- in the Bombay-Karnatak revision. 


Fig. 2 gives the distribution of 745 children between 
5 and 14 years of age, with Terman’s distribution for the 
same group superposed in dotted lines for easy comparison. 

Fig. 3 is a similar histogram worked out for adults 
for comparison with Terman’s. It will be seen that the 
range of distribution of I.Q.s in the latter group is very 
much narrower than th@corresponding range in the present 
study.” Thus it would appear that the highest I.Q. obtained 
by Terman in this group is less than 120 and the lowest 
a little above 80. The highest I.Q. possible for the same 


° 
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IQs.___.45 $5 65 75 85 95 105 115 125 135 145 155 165 175 185 


Percent oF 
Cumpren_ 532 17f 861 131/186] 19% 1851 101 52% 31, MZ S3f ovf 137 


Fic. 2, Distribution of I.Q.s of 745 unselected children, 
5-14 years of age. Terman’s corresponding distribution 
is superposed in dotted lines. 


group in the present arrangement of the scale would be 
nearly 140 and the lowest a little below 60. The L.Q.s are 
thus distributed over equal distances on both sides of the 
mean. This is the justification for adding one more age 
group, namely XXII, in the present revision., About 10 
per cent of the adults pass the tests in this group. 


(— 
' 
i 
i 


NTAL 
Acz__.9 10 ll 12 13 M4 15 16 17 18 19 20 21 
Avuts_ Wf OL 3% Gif «if 212). 18211924 1417, A, 3% 27 


Fic. 3. Distribution of mental a 
Bs 1 of n ges of 99 normal adults. 
Terman’s corresponding distribution is superposed in dotted lines. 
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The following is the scale of tests arranged as a result 
of the preserit study. The table shows also the age assign- 
ment by other\workers for comparison. There are 13 age 
groups as against 12 of Terman and 99 individual tests as 
against his 90. In using the scale it should be remembered 
that, as a rulesthe same kind of test should not be used in 
more than one age group for the same child. Thus the 
score of ‘ vocabulary ’ or ‘ free association ’ tests should be 
taken into accotint in one age group only for any one child, 
the highest score being counted. The alternative tests 
are to be used only when the ordinary tests are for some 
reason unsuitable. 


INTELLIGENCE TESTS FOR INDIAN CHILDREN 


These tests are to be given in the vernacular. They are standardized 
from the results of 1,074 children examined individually. The Mean 
of the intelligence quotients of the children on this scale was 99-8 
and the standard deviation 18-7. 


Age-assignment by previous 


Fe ° workers 
B Zz 
3 Name of Test and Year a q rE 2 Ey 2 
6 b=) 
az 3 (Bes 5 3 
SS 
4 2 lés2|2|23| 4 


Year II 


1.} Pointing to parts o} 
body .. an 

2.| Naming objects 

3.| Repeating 2 digits 

4,| Enumeration of pictures 

2} 

6. 


BEBE 


Repeating 6 to 7 
syllables om? 

. | Comparison of two lin 

Alt. 1. | Giving sex s 


248 BEE 
BSB 8: Be 


Hae 
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No. of Test 


Fo 


raysene 


z 
Bn 


BE 


. 


Name of Test and Year 


YEAR T1J—contd. 


Giving proper name 
(Bombay-Karnatak 


addition) 


YEAR IV 


Repeating 3 digits 


Discrimination of forms 


Comprehension, 
degree 


Repeating 12 to 13 


syllables 


Counting 4 pice 
Copying a square 


mparison of 2 


weights 


YEAR V 


Aesthetic comparison 


Definitions—use 


€€ commissions ., 


Right and left 
Naming 4 coins 
Counting 13 pice 


Forenoon end af, ter- 


noon .. 


Giving family name .. 


iving age 


Age-assignment. by previous 


workers 
3 lee flex 
S 282 Rls 
3 | g 2h 3 r=] 
& [ess] 3 ° 3 
A |F22] a Q a 


IV Tl IV 
Iv 5 
[v 
Vv IV Vv Vv 
(10 (10 qo 
syll.) | syll.) 
IV IV Vv 


IV VI 
VI Vv} vu 
Vv VI 


THE BOMBAY-KARNATAK REVISION 


Age-assignment by previous 


73 


oy \ workers 
3 ; 
a 
S Name of Test and Year = i ey 
S A 2 8s # | 2 
Zz or 3s |6S:3!] 3 S 
& |sSe] 5 = & 
e m je2@el a a a 
YEAR VI 
1, | Repeating 4 digits Iv v Vv 
2. Comprehension, second 
degree : “ei VI AA a 
3, | Divided card or WW v VI VI |} vol 
4.| Giving number of 
fingers ee oe Vil VI} vil 
5. | Description of pictur vil| vil VDE Va es 
6.| Missing features Vu VI vil VIL | VOI 
Alt. | Naming colours vil Vi V | VOI | vil 
Year VII 
1, | Repeating 16 to 18 
syllables avi] Sele VI VI ae lh on 
2. | Copying a diamond .. VI |" VIE VI | VIL} VUI 
3. | Repeating 3 digits 
reversed be vil a +: 
4. | Naming days of week vil VI | Vul 
5.| Counting backwards 
20 to 1 .. | Vi | Vor | Vil | Vil | viol 
6. | Giving differences fro1 
memory elev LL Vil VII | VII VIL 
Alt. | Giving day of week and 
day of month 
(Bombay-Karnatak 
addition) 
Year VIII ° 
1. |"Finding value of coins | VIL] .- vit | Vil x 
vo | vil VI} VIL| VII 


pe 


Repeating 5 digits .. 


|e ee ee eS 


714 
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a 
3 
z 


Alt. 2, 


CS 


Name of Test and Year 


Year Vill—contd, 


Comprehension, third 
degree x 
Definition, superior to 
use os 

Naming 6 coins : 

Reading and report. (2 
facts: 10 errors: 2 
minutes) 

Tying a slip-knot 
(Bombay-Karnatak 
addition) 

Ball and field 


YEAR IX 


Repeating 4 digits 
Teversed as 

Making change 

Giving similarities— 
2 things o 

Using 3 words in a 
sentence 


Reading and report. (6 
facts: 5 errors: 1 
minute) ae 

Free association, 35 
words #n 3 minutes 
(Bombay-Karnatak 
addition 

Vocabulary, 20 words 


Age-assignment, by previous 


workers 


Binet 1911 
(Stanford 


Terman 
revision) 
Burt 


Bobertag - 


IX?) VIL | VII? VIII? 
IX?| VII Ix?} IX? 
IX?| VIL IX?) =X? 
VI. | IX? 
vu 
TX?} IX} vul?] 1x? 
Vi 


Saffiotti 


VIL? 


x1? 
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No. of Test 


\ 
Name of ‘fest and Year 
. 


& 
a 


Age-assignment by previous 


workers, 


Binet 1911 


Terman 


(Stanford 
revision) 


Burt 


Bobertag 


Saffiotti 


um 


Alt. 
Alt. 


_ 


be es 


a 4 ee pe 


Ne 


YEAR X 


Arranging 5 weights .. 

Repeating 20 to 22 
syllables 

Naming the months . 

Drawing designs from 
memory 

Finding rhymes 


Reading and report. (8 
facts: 2 errors: 40 
sec.) . 

Vocabulary, 25 words 

Giving month and year 


Year XII 
Detecting absurdities 


Construction‘puzzle .. 
Defining abstract words 


Repeating 5 digits 
reversed 
Interpretation of fables 
(4 marks) 
Interpretation of pic 
tures .. 
Vocabulary, 30 words 


.| Repeating 6 digits 


Comprehension, fc Aart 
degree 


x 


Sy 


Vil 


xi? 


XV 


Rn Km & 


Zo 


VII 


xIV? 


vill 


XI- 
XI? 


xI? 
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No. of Test 


Alt. 


Name of Test and Year 


YEAR XIV 


Induction test 
Dissected sentences .. 
Arithmetical reasoning 
Problems of enclosed 
boxes .. oi 
Giving similarities—3 
Blas 1e 
Ball a field, superior 
plan .. Be 
Vocabulary, 40 words 


YeAR XVI (Adult) 


Interpretation of fables 
(8 marks) a 
Reversing hands of 
clock se 
Giving differences, 
Patil and Kulkarni 
(Bombay-Karnatak 
addition) 2 
Repeating 6 digits 
reversed #e 
Problem questions .. 
Repeating ¥ digits .. 
Vocabulary, 45 words 
Free association, 60 
words in 3 minutes... 


Age-assignment Fy previous 


XIV 


work€rs 
a ase = 3 
S |¢28 ie |) 3 
e\gee1 8/3] 8 
= PAS J 3 
A [eZee] a (==) a 


Ad?] XIV?) XVI? 


oe) | XVIE | 
XV | XIV | xm| -. 
Xv? | XIV | xi] x 
XID |) "x2 | sex 
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& Age-assignment by previous 
3 % workers 4 
7) 
ES 9 hy rat 
rat Name of Vest and Year] > L-s eo 
2 3 cis o S re! 
2 So 3 |fa2 3 | 2 
=f bse| 58/3 |4 
‘ A Hee] a (==) a 


HE be SD 


Alt. 


1. 


ey. 


5. 


YeAR XIX (Superior 
Adult) 


Using a code (Bombay- 
Karnatak addition) 
Ingenuity test 
Differences between 

abstract terms 
Binet’s paper-cutting 

test oe 
Repeating 30 syllabl 


Reversing triangle in im- 
agination (new form) 
(Bombay-Karnatak 
addition) 

Vocabulary, 55 words 


e 


YEAR XXII (Very 
Superior Adult) 
Comprehension of 
physical relations 
Repeating 8 digits 
Repeating thought of 
passage heard - 
Reversing triangle in 
imagination GBing}'s 
form) ni 
Repeating 7 digi 
reversed 


vs 


Ad. | XVI | XV 

Ad.| XIX | XV] .. ee 

XV | XVI | XIV xX | XO 

26 | 28 26 26 | 26 
syll. | syll. | syll. | syll. | syll. 


@ 
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Age-assignment hy previous 
workérs 


we ork s1 
& ‘ 
‘6 | Name of Test and year x 1 op m 
$ = ides ey i as 
Zz So ES) + =] P| 
§ 1585] 5 ° a 
A |jp>le2| a to a 
EE a fad 
YEAR XXII (Very 
Superior Adult)—contd. 


6.| Free association, 80 
words in 3 minutes 
(Bombay-Karnatak 
addition) a 

Alt. | Vocabulary, 60 words 


EEE EEE Eee 


N.B.—The sign (7) indicates that the results are not strictly comparable 
for some reason or other. 


The Validity of the Tests. After the tests were allocated 
to the proper ages according to the percentages of passes 
the validity of each test was further examined as follows. 
A four-fold table was drawn up and the correlation of the 
pluses and minuses of each test with mental age, as deter- 
mined by the scale as a whole, was found out. The 
correlation coefficients of the tests (in this case technically 
called the coefficients of association) were generally higher 
than 0-7, thus testifying to the validity of the tests. The 
Coefficients of association of five of the tests, however, 
were a little less than 0°6. They are retained for want 
of more suitable tests. These tests are—V, Alt. 3, Giving 
Age, Q=0'56 ; VIII, Alt. 1, Tying a, Slip-knot, Q=0-55; X, 
ib Arranging 5 Weights, Q=0-57; XVI, 3, Giving Differ- 
ences between Patil and Kulkarni, Q=0:58; XIX, 
6, Reversing Triangle in Imagination (new form) Q=0-55. 


eee 
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The following is one of these four-fold tables: 
IX, 4, Using 3 words in a sentence. , 


Score 
Minus Plus 
Mental age IX and 
above 30 62 255 
Below IX 36 155 45 


Coefficient of association, Q=0-87-+0-018.1 
Where the same test was used in more than one age group 
a correlation table with a large number of chambers, for 
example five horizontal and five vertical, was drawn up and 
the correlation coefficients of the scores with mental ages 
were found out. The following table gives the coefficients 
of each of the tests with mental ages. 


2 Coefficient of 
° Association 
‘6 Name of Test and Year with Mental 
Z F) Age 
YEAR Il 
1.| Pointing to parts of body ae = 1 (nearly) 
2.| Naming objects = os 98 


3 bc—ad 
1 The formula (Yule’s) used here is O0= ieaaa If the formula 


o= ate Nat is used the values are a little less. The probable 
JS be+ Jad i 

errors of the individual tests in the scale are not given. They are 

of the order -012 to ‘02 generally. 


a 
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No. of 


Test 


Name of Test and Year 


ate 
rr 


ou aeNe 


LE Oe 


DPA Ss 


Year Il—contd. 


Repeating 2 digits 
Enumeration of pictures 
Repeating 6 to 7 syllables 
Comparison of two lines 
Giving sex ; 
Giving proper name 


Year IV 


Repeating 3 digits .. . 
Discrimination of forms oe 
Comprehension, first degree... 
Repeating 12 to 13 syllables... 
Counting 4 pice Ss 
Copying asquare .. 
Comparison of 2 weights 


YEAR V 


Aesthetic comparison 
Definitions—use 

Three commissions .. 
Right and left 

Naming 4 coins 
Counting 13 pice 
Forenoon and afternoon 
Giving family name .. 
Giving age ate 


Year VI 


Repeating 4 digits .. a 
Comprehension, second degree .. 


Coefficient of 
Association 


wit 


‘4 Mental 
Age 


931 
96 
+89 1 
96 


1 


95 
(nearly) 


+931 


+891 


we te ee + a 


+ Product-moment r by diagonal adding. 
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Coefficient of 
“Association 


No. of 
Test | y s Name of Test and Year with Mental 
\ Age 
| 
Year VI—contd. 
3.| Divided card re 85 
4.| Giving number of fingers 93 
5. | Description of pictures 64 
6.| Missing features Ep) 
Alt. | Naming colours “79 
Year VII 
1.| Repeating 16 to 18 syllables “892 
2.| Copying a diamond .. “87 
3.| Repeating 3 digits reversed a7 
4.| Naming days of week 86 
5. | Counting backwards 20 to 1 “94 
6.| Giving differences from memory 79 
Alt. | Giving day of week and day of month “87 
% Year VII 
1.| Finding value of coins 96 
2.| Repeating®s digits .. 1931 
3.| Comprehension, third degree “78 
4.] Definition, superior to use “83 
5.| Naming 6 coins... ag z 9 
6.| Reading and report. (2 facts: 10 errors: 2 
minutes) ae oe aS 9 
Alt. 1, Tying a slip-knot 255: 
Alt. 2.] Ball and field “71 
Year IX 
1.| Repeating 4 digits reversed on fe 
2,| Making change ¥ ne mie 9 
3.| Giving similaritiesg2 things - - on “84 
‘ 4.| Using 3 wordsina sentence -- an “87 
A ee ee ee Be BN ee 


1 Product moment r by diagonal adding. 
en . 
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vy |Coefficient of 


No. of Association 
Test Name of Test and Year with Mental 
Age 


YEAR [X—contd. 
5.| Reading and report. (6 facts: 5 errors: 1 


minute) ma als és “81 
6.| Free association, 35 words in3 minutes .. ‘75 
Alt. | Vocabulary, 20 words Ss fs “892 
YEAR X 
1.| Arranging 5 weights “a a +57 
2.| Repeating 20 to 22 syllables... Se +892 
3.| Naming the months .. 05 3g “84 
4.| Drawing designs from memory ae “78 
5.| Finding rhymes oe is ne “78 
6.} Reading and report. (8 facts: 2 errors: 40 sec.) “83 
Alt. 1.| Vocabulary, 25 words * ws “891 
Alt. 2.| Giving month and year se Ae ‘91 
Year XII 
1.| Detecting absurdities Be: a3 “89 
2.| Construction puzzle .. ae Ore "85 
3.| Defining abstract words ee Bc “88 
4.| Repeating 5 digits reversed ae se Sc zh 
5.| Interpretation of fables (4 marks) os “94 
6.| Interpretation of pictures oe ay “84 
Alt. 1. Vocabulary, 30 words ee es +892 
Alt. 2.) Repeating 6 digits .. is 35 1932 
Alt. 3.| Comprehension, fourth degree .. os “85 
YEAR XIV 
1.| Induction test ag a or “61 
2.| Dissected sentences .. Le e “88 
3.| Arithmetical reasoning Or. Me “17 
4.) Problems of enclosed boxes a 8 “74 


+ Product moment r by diagonal adding. 
‘ 


THE BOMBAY-KARNATAK REVISION 83 


nc . Coefficient of 
0. Oo Association 
Test | @ , Name of Test and Year with Mental 
Age 
Year X1V—contd. 
5.| Giving similarities—3 things .. BS “88 
6.| Ball and field, superior plan... be “66 
Alt.| Vocabulary, 40 words Pt ac “891 
Year XVI (Adult) 
a Interpretation of fables (8 marks) oe -72 
2.) Reversing hands of clock a8 82 
3.| Giving differences, Patil and Kulkarni ae “58 
4.| Repeating 6 digits reversed bts oe =e 
5.| Problem questions .. “ic ac 8 
6.| Repeating 7 digits .. os oe 934 
Alt. 1.| Vocabulary, 45 words a0 sco 
Alt. 2.| Free association, 60 words in 3 minutes Ne “64 
e YEAR XIX (Superior Adult) 
1.| Using a code oe 69 oe 89 
2.| Ingenuity test : + “65 
3.| Differences between abstract terms we “78 
4.| Binet's paper-cutting test = 56 +63 
5.| Repeating 30 Syllables “891 
6. Reversing triangle in imagination (new form) +55 
Alt. | Vocabulary, 55 words = Bt +891 
Year XXII (Very Superior Adult) 
1.| Comprehension of physical relations oe 75 
2.| Repeating 8 digits. oi +931 
3.| Repeating thought of passage heard 5 82 
4.| Reversing trianglei in imagination (Binet ’sform) “83 
5.| Repeating 7 digits reversed fs . Crk 
6.| Free association, 8@ words in 3 minutes a 279) 
Alt. |’ Vocabulary, 60 words ae % +892 


1 Product moment r by diagonal adding. 
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The Validity of the Scale as aWhole. The validity of the 
scale as a whole was further tested by correlating the I.Q.s 
as determined by the scale with the teachers’ estimates of 
intelligence. If any scale of intelligence is to be tegarded 
as valid it must correlate highly with outside reliable 
criteria of intelligence. Such a reliable ‘criterion of intel- 
ligence in the case of school children is often taken to be 
the teachers’ estimates. As teachers however judge the 
intelligence of children from the marks they score in the 
class or the ranks they secure as a result of these marks 
and as in their judgements teachers do not take into account 
the ages of children in their class, such of the children in 
each class as were of normal age for the class only were 
selected and they were then grouped into five classes as Very 
Inferior, Inferior, Average, Superior and Very Superior 
according to the estimates of their teachers. The I.Q.s 
were also grouped into five classes as follows:—Below 70, 
70 to 85, 86 to 115, 116 to 130, Above 130. Thus the 
correlation coefficient between the I.Q.s and the teachers’ 
estimates was found. This was nearly 0-5, which is fairly 
high considering the variability of teachers’ estimates! and 
shows how the scale as a whole agrees with the teachers’ 
estimates, 


*In this calculation the estimates given by primary school teachers 
had to be neglected and only those of secondary school teachers taken, 
as it was found that primary school teachers, particularly in the lower 
classes, knew very little of the children under them. When all estimates 
were considered even irrespective of age the coefficient of correla- 
tion was 0-37. Other investigators also report a low correlation. 
C. Spearman, in The Abilities of Man (1927) p. 188, instances the 
work of Wilson, who found correlations between various group tests 
and teachers’ estimates to lie between 0-30 and 0-40. On the whole 
there is no doubt that the scores from carefully standardized intelli- 
gence tests are a bUtter measure of intelligence than the crude teachers’ 
pearance: There is not much point, therefore, in determining 
the validity of tests from teachers’ estimates altogether. See J. C. 


fe A Hundred Years of Psychology, (Duckworth, 1933), 
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Classification of Children. The classification of child- 
ren according,to their chronological ages is given in the 
following table: 


No. cf No, of No. of 
Age children | “8° children | 48° children 
Yr. Y.M. Yr. Y.M. Yr. Y.M. 

Below 3 35 8 to 8-11 79 14 to 14-11 56 
3 to 3-11 40 9 to 9-11 83 15 to 15-11 yf 
4to 411 42 10 to 10-11 99 16 to 16-11 45 
5 to 5-11 62 11 to 11-11 97 17 to 17-11 23 
6 to 6-11 65 12 to 12-11 82 18 & above 31 
7 to 7-11 93 13 to 13-11 85 — 


TOTAL 1,074 


According to caste they were divided into Advanced 
Hindus, Intermediate Hindus, Backward Hindus, Maho- 
madans and Christians. The following table shows this 
classification : 


2 Castes included in the No, of 


Name Ol group group children 
Advanced Hindus .. | Brahmins .. os 653 
Intermediate Hindus ° .. | Marathas .. nia) || 364 

Lingayats .. +. | 129 

Other Intermediate 

Hindus .. -. | 140 
— —s- 333 
Backward Hindus .. | Mahars, Chambars, etc. 17 
Mahomadans 5 Kasiatel 39 
Christians .. 53 5 Fi 32 
TOTAL te 1,074 


For ‘correlations with I.Q.s and other statistical purposes 
Mahomadans and Christians are included in the Intermediate Class 
of Social status. 
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Lastly as classified by standards they are as follows: 


p No. of 
Standard : children 

Pre-school are <8 te ce hls 
Primary—Infants’ class re ps =< 049 
i First Standard a aie si 71 

% Second Standard ee yy a 98) 

. Third Standard 7” we a 93 

ri Fourth Standard ie x ote MALS 

‘4, Fifth Standard = “i 7 0 

rg Sixth Standard ate ste Se 9 

> Seventh Standard sf . a 1 
Secondary—First Standard es “ -. 108 
fs; Second Standard .. as os 82 

5 Third Standard... ae +. 38 

” Fourth Standard .. hy ae St 

ia Fifth Standard =... er ay 19 

“ Sixth Standard... ne » 87 

is Seventh Standard .. nA co arcs 
Collegiate vi ee a . 1 
Adults attending no school Bb - a? 2 
TOTAL -. 1,074 


The number of boys is 638 and the number of girls 436. 
Kanarese Speaking children number 739 and Marathi 
speaking children number 335.1 ; 

The following table gives the mean chronological age 
and the mean mental age in each standard: 


* The mean 1.Q. of children tested with the Kanarese version was 
99°62 with a o of 18:01 and that of children tested with the Marathi 
version was 10021 with a o of 19°74. The difference of the two 
means is Statistically quite insignificant. The scatter of Marathi 
Speaking children was a little wider, bec‘luse on the one hand there 
were some most intelligent children of the highest officers and on 


the Other there were some very backward children belonging to the 
menial classes, 
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AVERAGE AGES STANDARD BY STANDARD 


6 


x Chrono- 

Pisco Mean logical 

Standard iogical mental age in 

ran cam age round 

figures 

Primary—Infants .. 65 5-7 6:5 
3 Standard I 8-3 72 1S 

m Standard II ae 8-8 8-1 8-5 

;, Standard II # 9-8 9-5 9-5 

;, Standard IV 10:8 10-4 10:5 
Secondary—Standard I 11-9 12-5 11-5 
es Standard II 13-1 13-6 12:5 

a) Standard IIT 14:2 14-7 1335 

+ Standard IV as 14-7 15:0 14-5 

Fe Standard V a: 15-8 16-4 15-5 

hy Standard VI ats 16:8 16°6 16:5 

at Standard VII ie 17-6 16-5 17:5 


For many educational purposes we are required to know 
the average age of children in the several standards. It will 
be safe to take the figures in the last column for such pur- 
poses. It may be noted that the mental ages in standard 
V onwards are constant. 

Changes Made ‘in the Sub-tests. When a main test is 
made up of 3 or 4 sub-tests, it is presumed that each of these 
sub-tests is nearly of equal difficulty. Otherwise if one or 
two of these were too difficult as compared with the rest, the 
score of the whole test would be determined by the difficult 
sub-tests only, and easier sub-tests would seem to be un- 
necessary. The easier sub-tests, therefore, could safely be 
removed without affecting the test as a whole. For 
example, in the test of giving the date, the:day of the week 
and the day of the nfonth are given by children of the 
seventh year, while the name of the month and year can be 
given only by children of the tenth year. Hence if all the 


e 
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four sub-tests are grouped this way it becomes a tenth year 
test as also if the test be made up only of the name of 
the month and the year. There woulil bp no sense in 
retaining all the four sub-tests when two serve the same 
purpose. Hence the test is sub-divided into two parts, 
one part, * giving day of week and day of month’, being 
placed in year VII, and the other, ‘ giving name of month 
and year’, being placed in year X. In the same way in the 
test of naming coins, the 1/8 Tupee coin is the hardest and 
the Score is determined in most cases by the answer to 
this coin. This test is also in two parts, ‘naming four coins’ 
going to year V and ‘ naming six coins’ to year VIII. The 
test of naming 4 coins teally becomes a test of naming 3 
Coins as the fourth one, the 1/4 rupee coin, is the hardest 


and only 3 correct answers out of 4 assigned to this age 
are Tequired to be correct, 


CHAPTER VI 


THE CONCEPT OF THE INTELLIGENCE 
QUOTIENT AND ITS SIGNIFICANCE 


‘HE Concept of the Intelligence Quotient. As has already 

been remarked, Binet compared different children by 
first finding out their mental ages and then noting by how 
many months or years a particular child was advanced or 
retarded from the median child of that age. This method 
was scientifically faulty.1 A retardation of one year in the 
case of a child of six years was more serious than the same 
amount of retardation in the case of a child of twelve 
years. Further it was observed that by the time a normal 
child of six years mental age grew up to the mental age 
of twelve years, a child of the same chronological age and 
five years mental age grew up roughly to one of ten years 
mental age. This means that a gap of one year at the 
lower level became one of two years at the upper level. 
These gaps, therefore, were intrinsically equal, though 
outwardly the latter gap was double the former. Hence it 
was found that it was not proper to compare children merely 
by their mental ages. A child of the chronological age 
of four years having a mental age of three years was almost 
on the border of mental deficiency, while one of sixteen 
years of age having a mental age of fifteen years was quite 
normal. Hence an absolute measure to compare children 
of different ages was required. This was supplied by the 
German psychologist Stern in the form of the Intelligence 
Quotient, by some called the Mental Ratio. Thus the 
mental age of a child é determined by the Binet scale is 


1 It is true that Binet pointed out that a greater retardation was 
required at a higher age for the same amount of mental deficiency. 


bs 
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divided by the child’s chronological age and this fraction 
has been found to remain practically constant, throughout 
a child’s lite. It is then multiplied by 100 to obtain an 
integral value for this quotient. Thus: ® 


M.A. 
1Q= G5 x 100 


Subsequently it was Terman who made very large use of 
this concept of I.Q. and showed how it could be used for 
practical purposes in our schools and in psychological 
laboratories to detect mental deficiency. 

Mentally Deficient Children. There seems to be no 
unanimity on the subject as to what percentage of children 
of the general population is to be regarded as definitely 
mentally defective or what exact criterion or criteria 
should be applied to determine mental defect. On this 
question Burt says:1 ‘For the percentage of the popu- 
lation which is mentally deficient, assessments made by 
Royal Commissions and by acknowledged experts conflict 
and differ almost beyond belief. They reach from under 
0-2 per cent to over 5-0 per cent, that is, from about one 
in five hundred to about one in twenty. One estimate 
thus recognizes twenty-five times as many defectives as 
another, Upon what scale is an education authority, such 
as that for the county of London, to provide when one 
calculation declares that between the ages contemplated 
72,500 children will be defective and another only 900?° 

Theoretically the safest course would be to begin the 
Study of children from the lowest I.Q.s and work upwards 2 
and roughly determine at what level children may be said 
aos the borderline of mental deficiency. But there 

Ound to be no exact line of demarcation as no such 
1 

3 Ba Bart, Mental and Scholastic Tess, p. 163, 
upwards fon Ne ao peprone the subject in two ways either working 
children. We thus Lae oe working downwards from the normal 

esholds and not one according to him. 
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exact line exists in any branch of knowledge or science. 
Even after determining such a line of demarcation roughly, 
doubts will be thrown on our own classification, as 
children? who would be found to be definitely feeble- 
minded, when viewed from certain points of observation, 
would be found to be quite normal when viewed from other 
points or vice versa. Let us see what criteria different 
people have previously used. 

The English Mental Deficiency Act of 1927 defines 
mental defectiveness as a condition of arrested or incom- 
plete development of mind existing before the age of 
eighteen years, whether arising from inherent causes or 
induced by disease or injury. 

The same Act defines the several grades of mental 
defectives in terms of social efficiency as follows :1 

(a) Idiots, that is to say, persons in whose case there 
exists mental defectiveness of such a degree that they are 
unable to guard themselves against common physical 
dangers. 

(b) Imbeciles, that is to say, persons in whose case 
there exists mental defectiveness which, though not 
amounting to idiocy, is yet so pronounced that they are 
incapable of managing themselves or their affairs or, in 
the case of children, of being taught to do so. 

(c) Feeble-minded persons, that is to say, persons in 
whose case there exists mental defectiveness which, though 
not amounting to imbecility, is yet so pronounced that 
they require care, supervision and control for their own 
protection or for the protection of others or, in the case 
of children, that they appear to be permanently incapable 
by reason of such defectiveness of receiving proper benefit 
from the instruction in ordinary schools. 

This line of demarcation being indefinite Professor 
Burt suggests fixing gee number of mentally deficient 


1 Pp. 18-19 of the Repdrt of the Mental Deficiency Committee, 
(H. M.’s Stationery Office, 1929). 
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children on the number of places available in special schools 
in London and recommends separating out the lowest 1-5 
per cent of children as mentally deficient. Thus the criterion 
is based on this percentage of the general population of 
children as determined by mental tests. This is equiva- 
lent to an I.Q. of about 70 according to Burt’s data; so that 
all children below I.Q. 70 he would put down in this cate- 
gory. He bases his definition of a mentally deficient child 
on this fact and says: ‘The mentally defective child is to 
be defined as one who for intelligence ranks among the 
lowest 14 per cent of the school population of the same age.’ 
A good many of the children in the upper range of this 
class 8tOW up into adults who can reasonably manage their 
own affairs and do not require strict supervision. He 
therefore recommends a lower percentage for adults, 
namely 0-5 per cent, of the general population for being 
Tegarded as mentally deficient. This is also based on the 
number of places available for mentally deficient adults in 
the special institutions in London. This is equivalent to a 
mental age of 8 years or an I.Q. of about 50. So all adults 
below I.Q. 50 he would regard as mentally deficient. 

The 1-5 per cent children of special schools, i.e. schools 
for the mentally defective, Burt would further divide as 
follows according to the care they would require when 
they would grow to be adults,—the Igwest 0-5 per cent 
aS Institution cases; the next higher 0-5 per cent as 
Supervision cases; and the highest 0-5 per cent as special 
School cases. He says: ‘In mental ratios these percentages 
Indicate the following rough lines of demarcation. Below 
50, institution cases ; between 50 and 60 supervision cases ; 

etween 60 and 70 special school cases. With adults, 
to that adolescents over sixteen, these limits correspond 
eee sa ages of eight, nine and a half, and eleven 


1 Fi 
per en zee 1s rather cabtues in saying that the 1-5 
School co, Renee. School children contain 0:5 per cent of special 


, 
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Classification of Children according to I.Q.s. Terman 
would classify the children in his investigatiqn into the 
following categories: 


Percentage 

Class Saree ob of ee 

oF population! 

‘Near’ genius or genius Above 140 0-5 

Very superior intelligence -. 120—140 6 
Superior intelligence .. .. 110—120 14 
Normal or average intelligence .. 90—110 60 
Dull ao be .. 80—90 14 
Borderline deficiency .. -. 70—80 5 
Definite feeble-mindedness Below 70 1 


The one per cent feeble-minded (‘mental defectives’ 
according sto the British terminology) he further divides 
into the following classes: 


Class * Range of I.Q.s 
Morons , .. ae 50 to 70 
Imbeciles fy oe 20 to 50 
Idiots ae te Below 20 


He says: ‘According to this classification the adult idiot 
would range up to about 3-year intelligence as the limit, 
the adult imbecile would have a mental level between 3 and 
7 years, and the adult moron would range from about 
7-year to 11-year intelligence.’ 

Coming now to our own data we might classify our 
children as follows, fremembering that the standard 


1 The figures in this column are not given directly by Terman; but 
they have been worked out approximately from his data. 
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deviation of the scatter of our children is about one-and- 
a-half times that of Terman: 


i Percentage of the 
Requirements Range of e 
Class of the class 1.Qs severe popula. 


Actual Smoothed 


Near genius or Special attention 140 and 2:00 1:5 
genius by parents and above 
state 
Extraordinary Special classes in 130-139-9 3-62 3:5 
ordinary schools 
Very superior Do. 120-129-9710 9 
Superior Do. 110-119-9 14-43 15 


Average or nor- Ordinary schools 90-109:9 42:73. 42 
mal 


Backward Special classes in  80-89-9 15-50 15 
ordinary schools 

Very backward Do. 70-79:9 10-50 9 
Borderline Do. 60-69-9 3-20 3-5 
Mental defectives: < 

Morons Special schools 40-59-9 

Tmbeciles Institutions 20-39-9 0:93 1:5 

Idiots Do. Below 20 (morons 

TOTAL 100 100 


It will be seen that according to the above scheme the 
Same percentage, namely 1-5, of children are recommended 
to be cut off for special schools and institutions for 
mentally deficient children as that of Burt. Following Burt 
oe Could divide these 1-5 per cent children into three 
aes according to adult needs, the highest 0-5 per cent 
(Qs 50 to 60) would probably :¢0 out as normal after 


Goce ato in special schools¢ the next 0-5 per cent 
0°5 per Be on cases (I.Q.s 40 to 50), and the lowest 


would be fit for special institutions throughout 
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their lives (I.Q.s below 40)! Taking now, for illustration, 
a city like Bombay with a population of a little over one 
million, it will be seen that 1-5 per cent, ie. 1,500 of its 
children should be separated out as mentally deficient.2 
Special instruction should be provided for the highest 1,000 
of them in special schools. The remaining 500 will be 
more or less uneducable and housed in institutions or 
colonies as indicated above. Such children derive no 
benefit at all from attending ordinary schools. 

It is the first duty of the municipal corporations of the 
large cities to attend to the needs of the growing generation, 
yet in no city in India up to the present time has any such 
special school been started. Perhaps one reason for this 
has been the absence of a good measuring instrument but 
after the publication of the present scale it is hoped that 
Bombay and similar progressive cities will wake up to 
their duties and take immediate steps to establish special 
schools and institutions. What is said above about men- 
tally defective children applies, mutatis mutandis, to superior 
children. They are the assets of the nation and under 
special instruction in special schools, they would undoubted- 
ly help to raise the country in the eyes of the world. The 
individualistic attitude in education is condemned in all 
Progressive countries at the present day and it is recognized 
that there is a place in this world for everybody, however 
humble. It is team work and not individual glory that 
helps the members of any community to progress in ways 
which will result in advantage to the whole community.3 


1 These percentages are only tentative. According to Dr. Lewis’ 
investigation in England out of every 100 mental defectives 5 are 
idiots, 20 imbeciles and 75 feeble-minded (or morons). 

® For this calculation 10 per cent of the population are regarded 
as of school-going age. 

3 See Prof. Godfrey Bj Thomson, A Modern Philosophy of 
Education, Ch. X, p. 192. } 

‘The idea of falling into Une’s place must be inculcated by the life 
of the school, which must cease to look upon success as a kind of 


= 
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CHILDREN BELOW I.Q. 60 


oo eeeoe* 


Distin- 


$ Chrono- Retarda- Class in 
8 Seer! Sex LQ. logical pee tion which 
8 child age mentally studying 


Yr.M. Yr.M. Yr.M. 
1 9783.GB. Girl 49 114 #5 6 510 acral 


2 TSMAH. Girl 52 11 9 61 5 8 


Primary 
I 

3 966 T.S.T. Girl 52 10 7 5 6 yt Primary 

(infants) 

4 1010S.M.R. Girl 52 13 2 6 10 6 4 Primary 
Il 

5 139R.C.N, Boy 59 15 4 9 4 6 0 Primary 
« Iv 

6 353 D.S.Y. Boy 59 11 1 Os, 4 6 Primary 

(infants) 

7 643P.V.G, Boy 56 15 0 8 4 4 8 Secondary 
I 

8 718GV.R. Girl 59 1611 Ss iO Secondary 
Il 

9 84MS.T. Girl 58 11 5 6 8 49 Primary 
I 

10 985V.Y.N. Girl 59 11 8 610 410 Primary 
I 


oe ee Pa 
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(FEEBLE-MINDED) 
See ee A 
&2p 
2? Zs Advance- a 
os & ment or ather’s 
2.4 retardation Socialhclass occupation Remarks 
Eg 3 in School 
238 
< 
Bee ee 
Yr. 
75 4 retarded Brahmin Soo. Physically —_well- 
(class I) built and appear- 
ed normal 
715 4 5 Maratha 
(class I) 
65 4 rf Bhavasar- Tailor 
kshatriya 
(class I) 
8:5 a Brahmin Revenue clerk 
(class I) 
10:5 985) ess Lingayat Railway work- 
” (class II) shop servant 
65 44» Kurub Peon 
(class IL) 
11-5 3$ 4, > Brahmin No father 
(class I) 
12:5), 143.4, Brahmin Clerk Physically well- 
(class I) grown, rather fat 
TEA as te tn Simpi Tailor 
(class II) 
TS 4 55 Brahmin Tea hotel keeper 
(class 1) 
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Modern enlightened states regard it as their duty to 


measure the calibre of every child’s mind and to provide 


him with an education which will fit him for life in an 
organized society. - 


The percentages in the table on p. 94 are obtained by 
smoothing the actual graph, and making it an ideal one so 
as to fit as best as it can the actual figures. Thus the actual 
percentage of children below I.Q. 60 was nearly 1,1 while 
we have set it down as 1-5, that of children between 60 and 
69 I.Q. was 3-2, while we set it down as 3-5 and that between 
70 and 79 was 10-5, while we have set it down as 9. For 
theoretical purposes and permanent use we require the 
figures obtained by smoothing the curve by the usual 
Statistical devices and not the actual figures which may 
deviate slightly from the ideal curve. 

The above are the only 10 children in our study belonging 
to the feeble-minded class. Five of them belonged to 
the highest class socially,2 namely the Brahmins, and the 
other five to the non-Brahmin classes. All of them were 
retarded 4 to 5 years in school work. By occupation all 
of them belonged to the lower classes. They were all in 
ordinary schools, 8 of them in primary and 2 in secondary 
schools, 7 girls and 3 boys. All of them were doing very 
poor work in school and seemed to derive very little benefit 
from ordinary instruction. They ought to be taught in 
a special school for the feeble-minded or in special classes. 
Such schools are not possible in our smaller towns with a 


linear thing, with only a top and a bottom, and must rather think 
of success as Meaning fitting into place in a team even if that place 
be not one requiring very rare talents.’ 

An estimated 0°5 Per cent of imbeciles and idiots together added 
to the actual 0°93 per cent of morons of this study would make 
a total of 1°43 Pet cent defectives below I.Q. 60. 

MBean is to be made of th¢) social groups as regards the 
Bea eSB and others the | umber of children actually 
into consideration, group and given on page 85 should be taken 
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primary school population of two or three thousand be- 
cause in this population there will be only about 20 or 30 
such children. Such of the municipal boroughs as wish to 
try the experiment may, however, include the 34 per cent 
borderline cases and establish special schools for both 
groups together. \ 

It will be observed that all the 10 children belong to the 
moron class according to our classification. As very few 
of the imbeciles and none of the idiots are sent to school 
by their parents it is very difficult to say from such a study 
of school children as this what percentage of imbeciles 
and idiots there is in the general population of children. 
The 10 morons or feeble-minded in this study form one 
per cent of the total population and this agrees with 
Burt’s estimation. Following western investigations we 
may regard the imbeciles and idiots together as forming 
0°5 per cent. 

Of the 34 border line cases 14 were boys and 20 girls. 
Only 3 of them were in the lowest standard of the secondary 
schools and 30 in primary schools and one belonged to the 
pre-school® period. On an average they were retarded 
about 3 years in school studies. Nine belonged to class I 
socially, 23 to class II and 2 to class Il. This works out to 
1-4 per cent of the advanced, 5-7 per cent of the intermediate, 
and 11°8 per cent of the backward classes. The occupations 
of the parents of most of the children were of the middle or 
lowest order. 

The group of children between I.Q.s 70 and 79 are what 
we have called ‘very backward * children. Those from 
80 to 89 we have called ‘backward ’ children. Both these 
kinds of children may be taught in special classes forming 
the ‘lower stream ’ in ordinary schools. They. comprise 
about 24 per cent of the general populatioa of children. 

The children betweer I.Q.s 90 to 110 are what we have 
designated ‘ normal ’ ¢r ‘ average’ children. They form 
42 per cent of our unselected population of children. If the 
group is enlarged to include 50 per cent of median children 
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CHILDREN WITH I.Q.s 60-69 


S  Distin- : i 
za «ope Chrono- Retarda- Class in 

rd eure: Sex LQ. logical Mental “tion which 
5 child age mentally studying 

Yr.M. Yr.M. Yr. M. 

1 93HHB. Boy 66 1311 810 5 1 es a 
2 140K.V.C. Boy 63 14 0 8 10 Lfaw) Primary 
IV 

3 170G.F.L. Boy 688 7 9 5 4 25: Primary 
(infants) 

4 181 PSR. Boy 67 10 4 6 il ay) Primary 
Tit 

5S 187S.Y.F. Boy 68-6 13 0 8 11 41 Primary 

II 

6 209MP.V. Boy 67 11 4 77 40 Primary 
‘ IV 

7 312PRAR. Boy 603 5 3 3 0 23 Primary 
x (infants) 

8 321S.M.C. Boy 63 2 3 <i) 251 Primary 
(infants) 

9 327ERA. Boy 68 14 0 3:96 4 6 Primary 
IV 

10 337 W.V.S. Boy 67 12 6 Sune 41 Primary 

IV 

11 366C.D.B. Boy 68 10 0 6 10 24 Primary 
suas 

12 373 HSS. Boy 67 14 6 9 8 410 Primary 
mm 

13. 416BLB. Girl 67 Tome a4 10 24 Primary 
, i (infants) 

De LING ot 91.97, Ye 23 3 “Primary 
(infants) 


oo ee 


0 
CONCEPT OF THE INTELLIGENCE QUOTIENT 101 


(BORDERLINE CASES) 


= 
Sse 
25 
e793 Advance- 
S .% ment or «. Father’s 
ae 2 retardation Socialiclass occupation Remarks 
e a z in School 
Zi 35 
nee ee UEEEEEEEE EEE 
6% 
11-5 2 retarded Myadar Basket-weaver 
(class IIT) 
10:5 34 » (class 11) No father. Guar- 
dian millowner 
65 1 oP Maratha Household menial 
(class IT) servant 
95 1 Ay Maratha Gymnast 
(class I) 
8:5 43 Kurub Farmer 
(class I) 
105 1 5 Brahmin Retired Govern- Has two brothers 
(class I) ment servant of both normal and 
id : middle class two sisters—one 
normal and one 
backward 
65 1 advan- “Maratha Gymnast Brother also re- 
ced (class II) tarded 
65 1 “ Maratha Peon 
(class Il) 
10:5 3} retarded Christian Clerk 
(class Il) 
105 2 Brahmin Farmer 
(class I) 
955k ee Maratha —__ Railway coolie 
(class ID) 
9:5) 5.5) Mss Lingayat Dead. Guardian- 
(class I) sister, a labourer 
655) ais Brahmin Kulkarni, village ~ 
(class I), accountant 
65 3 » Maratha 


(class If) 
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s _ Distin- 4 P 
Z — guishing Sex LQ poe Mental agents Cag a 
‘3s mark of aS 208 age c 

3 child age mentally studying 
n 


Yr.M. Yr.M. Yr. M. 
15 447M.T.V. Boy 65:5 1210 8 5 45 Primary 
il 


16 538 K.L. Girl 60 1010 6 6 4 4 Primary 
(infants) 
17 541BHB. Girl 68:5 8 9 6 0 vy) Primary 
(infants) 
18 S548 Y.D.M. Girl 68 11 4 79 <j ot Primary 
19 704N.A.R. Girl 67 8 11 6 0 2 11 Peieinty 
20 732A.D.G. Girl 69:5 14 7 10 2 45 sea 
21 744B.A.B. Girl 67 13 0 SP.9. 4 3 seaniity 
22 72MNG. Girl 65 11 8 gt 4 41 ae 
23° 834S.A.P. Boy 69 13 4 ee? 4 2 Pelinaty 
24 899G.c. Girl 64 42 25 Sin mak 10: No a, 
2 S05ST. Girl 69:2 77 5 3 24 Primary 
26 «953 T.T.V. Girl 65:5 9 2 6 0 342 mags 
27 962 K.AJ. Girl 62:55 9 4 5 10 3 6 eae 
28 96713. Girl 62:1 7 3 4 6 2 9 eae 
29° 968 S.S.Y. Girl 65 16% 5 0 2 8 aes 
30 973 B.S.H. Girl 60 10 6 fi 4 42 Pama) 


ea See ety 


e 
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Father’s 


occupation Remarks 


Sse 
Fale as 
&” 3 Advance: 
% ment or . 
2, 4 .4 retardation Social class 
‘gin School 
EE 
< 
“245 
8-5 4 retarded Lingayat 
(class 11) 
65 4 » Brahmin 
(class I) 
65 2 ” (class 11) 
85 3 YY Christian 
(class I) 
75 «1 x Brahmin 
(class 1) 
115 3 as Brahmin 
(class 1) 
11-5 14 ,, Brahmin 
(class I) 
T5 4 * Brahmin 
(class 1) 
10:5 3 At Maratha 
. (class 1) 
Lingayat 
; (class II) 
6:5 1 retarded Simpi 
(class 11) 
6:5 237 4, Simpi 
(class ID 
65 3 . Maratha 
(class IL) 
65 + » Simpi 
(class ID 
65 1 os Maratha 
(class II) 
715 3 a Simpi 4 
(class j/ 


Railway menial 
servant 

Father dead. Guar- 
dian, a painter 


Menial servant 

Father dead 

Officer, Engineer- 
ing Department 

Father dead (was 
a pleader) 

Govt. clerk 

Father dead. 
Mother dealer in 
vegetables 
Pleader 

Tailor 

Cloth merchant 

Menial servant 


Tailor 


Tailor 


vO ie ee 


104 


MEASURING INTELLIGENCE 


Serial No. 


Distin- 
guishing 
mark of 

child 


Sex 


1.Q. 


Chrono- 
logical 


age 


Mental 


Retarda- 


tion 


mentally 


Class in 
which 
studying 


SS ee 


31 
32 
33 
34 


975 M.P.N. 

986 J.S.G. 
1002 L.T.B. 
1005 P.A.L, 


61-5 
64 
68 
64 


Yr.M. Yr.M. Yr.M. 


9 
9 
7 


9 
4 
7 


6 0 
6 0 
a2 


3 
3 
2 


9 
4 
3 


Primary 
I 
Primary 
I 
Prim 
(infants) 


Primary 
(infants) 


sso Ee 


6 
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S32 
ec ° 
2? 5 Advance- Sa 
s ,% ment or . ‘ather’s 
°. = 2 retardation Bocieliclass occupation Remarks 
= g z in School 
S35 
< 
Yr. 
7-5 2retarded Simpi Cloth merchant 
(class I) 
1:50 2s Simpi Tailor 
(class II) 
65 1 + Maratha Farmer 
(class I) 
6:5 Andy Brahmin Mechanic 
(class I) 


ed 
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the range of I.Q.s will extend from about 88 to about 112. 
For convenience we have made the group slightly smaller 
by includirig only cases between 90 to 100 L.Q.s. This 
group might form the middle stream of children in our 
ordinary schools. 

The children between 110 and 120 form the class of 
“superior ’ children and those between 120 and 130 form the 
class of ‘very superior’ children. They might well form 
the “upper stream’ in our ordinary schools, comprising 
about 24 per cent of the population of children. 


The following tables give an analysis of these three 
classes of children: 


VeRY BACKWARD AND BACKWARD CHILDREN 


1.Q.s 70 To 89 


Less than } 2 or more 
Less than| In normal] 2 years years 
2 years | class in| advanced | advanced 
retarded | school | in class | in class 


standing | standing 


52 22 1 
children | children | child nil 
268% 11-4% 0-5% 


: 4 
children | children | children nil 


nil 
828% | 10-9% | 6-3¢% 


s 
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NorMa CHILDREN. I.Q.s 90 To 109 


Less than | 2 or more 
Less than|In normal] 2 years years 


2 or more} 


ears 

School retarded | 2 years | class in | advanced | advanced 

in class | retarded | school | in class | in class 

standing standing | standing 

De eee 
49 71 73 13 

Primary children |, children | children | children nil 

23:8% | 345% 354% | 63% 


94 60 27 11 
Secondary children | children | children | children nil 
49% 312% 14-1% 35-71% 


SUPERIOR AND VERY SUPERIOR CHILDREN 


1.Q.s 110 To 129 


Less than | 2 or more 
Less than |In normal] 2 years years 
class in | advanced | advanced 
school | in class | in class 
standing | standing 


2 or more} 
years 


School retarded | 2 years 
in class | retarded 


standing 
7 27 37 18 1 
Primary children | children | children | children | child 
78% | 30:0% 41:1% 20-0% 1:1% 
28 Fy 36 32 13 4 
children | children | children 


Secondary children | children 
24-8% 31:9% 28-3% 115% 35% 


The next class is that‘of ‘extraordinary’ children. Their 


analysis is as follows: 


° 
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EXTRAORDINARY CHILDREN. I.Q.s 130 To 139 
Se 
2 or more Less than | 2 or more 
yeats _|Less than|In normal] 2 years years 
School retarded | 2 years | class in Jadvanced | advanced 
in class | retarded | school in class | in class 
standing standing | standing 
; ; 3 2 1 2 
Primary nil children | children | child | children 
37-5% 25% 125% 25% 
——_ So ee eS eee 
2 5 8 8 3 
Secondary children | children | children | children | children 
71% | 192% | 308% | 308% | 11:5% 


SS EE ee oe a ee 


The above four tables make it clear that, as a rule, the 
greater the mental retardation of a child the more the child 
1s retarded educationally. The mentally superior children, 
however, are not so much above the standard, as would be 
expected by their mental superiority. This is due to the 
fact that children are generally sent to school for the first 
time about the same age and the one-year-one-standard 
Tule is rigorously followed in Indian schogls. Hence as the 
educational Tetardation of backward children goes on be- 
coming wider and wider in the upper standards owing to a 
number of detentions, there are few cases of advancement 
in school promotions as a result of superior intelligence. 

Lastly, we give an analysis of the children of the 
Or ‘near genius’ class, I.Q.s 140 and above. 
of them in this study, 16 boys and 6 
21 of them belonged to class I, that is 
ass, and only 1 to the intermediate class 
xteen of them were eslucationally advanced 
Of one year or more, 3 of them were 


Or class If. Sj 
to the extent 
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in the normal class and 3 belonged to the pre-school 
period. Their parents’ occupations showed that. they were 
almost all from superior homes. 
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CHILDREN OF ‘GENIUS’ OR ‘ NEAR GENIUS’ CLASS. 


S Distin- . 
= guishing Sex I.Q. teeta Mental eee men 
3 child age mentally studying 
Yr.M. Yr.M. Yr.M. 
1 9K.D.YV. Boy 152 10 6 16 0 56 wir aol 
2 13KKL. Boy 151 101 15 2 5 1 Set 
3 15D.RT. Boy 176 10 3 180 79 Secondary 
4 16S.U.V. Boy 152 5 4 Sie #3 &) Ears 
(infants) 
5 40SMR. Girl 143 1010 15 6 4 8 Primary 
6 73S8.M.A. Boy 146 11 8 17 1 5} secondary 
¢ TI W.C.R. Boy 146 9 0 13 2 42 Fray 
8 94 T.M.S. Boy 147 10 9 15 10 ep il ey 
9 102S.P.D. Boy 140 10 9 15 0° 4 3 Secondary 
10 111 Ss. Boy 159'5 9 (2,147 7, 5) 5} Sauondiy 
11 134D.v.p, Boy 142 811 12 8 oa9 Prissy 
12 228K.G:s. Boy 165 12 0 19 9 ee) Sandy 
13° 261 PPP, Boy 142 10 9 15 2 45 Seance) 
WW SOIKSS. Gil 149 9 5 1440 47 Seronaity 
1S SILK PD, Boy 143 100 144 4 4 eae ary 
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1.Q.s 140 AND ABOVE 


Sse 
a 
27'S Advance- 
4 @ mentor A Father’s 
g 
oe.” -4 retardation SECTS occupation Remarks 
= »~2 in School 
oss 
< 8oo 
wee 
12:5 2 advan- Brahmin Secondary school 
ced (class I) teacher 
1s 5 et Brahmin Police officer 
(class I) 
12-5 2 ae Brahmin College professor 
(class I) 


65 1 ts Lingayat Commercial 
(class I) businessman 


105 .. 3 Brahmin Pleader 
(class I) 

12°5 1 a Brahmin Father dead. 
(class I) Guardian merchant 

105. 1% Brahmin Forest clerk 
(class I) 

10:5 .. 35 Brahmin Secondary teacher 
(class 59) 

Ws 1s Brahmin Secondary teacher 
(class I) 

11-5 2  ,, Brahmin _ Primary school 
(class I) teacher 


105 13 ,, Brahmin Officer revenue 
(class I) department 

135 14 » Brahmin _ Officer revenue 
(class I) department 


125 1% Jain Contractor 
(class 1) 
di5) 2 ” Brahmin Pleader 
(class IT) A 
11S Te) 3, Brahmin Landlor 
, (class 1) 


ee 
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6 

z ishi Chrono- Advan- Class in 
ic guishing Sex LQ. logical Mental coment which 

3 child age BES. mentally studying 


ee EEE ee es eee 


Yr.M. Yr.M. Yr. M. 
16 S85T.K.K. Girl 147 4 1 GO. eid Nil 


17° 6O1HS.V. Girl 141 2 3 Snail, (Ont Nil 

18 645 K.R.S. Boy 158 10 7 16 9 6 2 Secondary 
19 7985.V.V. Girl 156 1210 20 0 uf 23 easily 
20 845 P.S.D. Boy 142 9 6 13 6 4.0 Primary 
21 894 K.M.S. Boy 142 2 0 210 O10 


22 1034N.KS. Girl 146 9 4 13 7 4 3 Primary 
Iv 


es 
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= ft a 
2 = 3 Advance- 
CU © haste (oye - Father’s 
i=] 
oa retardation Soctal’class occupation Remarks 
= gz in school 
Yr. 
Brahmin Government officer 
(class I) 
Brahmin Landlord 
(class I) 
11-5 ladvan- Brahmin Judicial officer 
ced (class I) 
13:5 I copy Brahmin Pleader 
(class I) 
LO: Sanity Brahmin Municipal officer 
(class I) 
Brahmin Commercial agent 
(class J) 
10-5 ladvan- Brahmin Father dead 
céd (class 1) 


CnHapter VII 


GENERAL DIRECTIONS FOR GIVING 
THE TESTS 


HE Examination Room. An ideal room for psycholo- 
gical testing is one where there is no external distraction, 
such as street noises, or the movement of children or other 
persons. In big cities it is almost impossible to get these 
conditions. Still a quiet room in a building remote from 
the main thoroughfares is good enough for the purpose. 
When once the child is warmed up to his work the minor 
noises dwindle down into insignificance. No children or 
servants should be allowed to move or loiter about the 
examination room or to peep inside through windows or 
window-panes. No movement of any sort, either of fur- 
niture or of window shutters by wind should be allowed as 
these are the most potent forces in distracting tie attention 
of children. The room should not be too large. If a part 
of a large rooni has to be used it should be screened off 
by opaque cloth curtains. There should be no noise in the 
rest of the room while testing is going on. There should 
be as little furniture as possible. Two or three chairs or 
stools and a big table are quite enough. The stool or 
chair on which the child is seated should be sufficiently 
high, so that any picture or paper or diagram that is 
presented can be looked at by the child from a convenient 
height above the table. The chair, or stool, of adults may 
be too low for a young child. All the apparatus or pictures 
of the examines should not be spread on the table in front 
of the child. They should be kept out of sight and taken 
Sa at a time as required. When a large number of 
aR ren 1s to be examined one after another, it is very 

venient and it saves much time, to keep such material 
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in pigeon-holes serially arranged in a small cupboard made 
specially for the purpose. This cupboard shduld be kept 
on a side table with its face away from the child. The child 
should sit at the same table as the examiner, preferably 
on his left or on the opposite side. The table itself should 
be as bare as possible. If there is no assistant the examiner 
himself may write down the child’s answers; but there 
should be no temptation for the child to read what the 
examiner writes. For this purpose a small sloping writ- 
ing desk or a recess in the table or a small separate table 
of a lower height may be convenient. There should be no 
pictures or drawings on the walls nor any attractive statues 
or other similar things in the room. Besides the examinee, 
the examiner and possibly his assistant, there should be no 
other person present in the room. Additional people, 
particularly parents, teachers, or those interested in the 
child always interrupt the work by trying to help the child. 
They will say the child knows the answer to the question 
but has not rightly grasped it and request it to be put in a 
different way or they will themselves give illustrations or 
the required answer itself before the child has had sufficient 
time to think, and will ask him if he does not know that. 
Even if they do not interrupt, the child is likely to be nervous 
or self-willed in their presence. 

The Examiner and his Manners. Even more important 
than the choice of the room is the attitude of the examiner 
himself. He must be yery tactful. He will meet with 
various kinds of children, some pleasant in manner, others 
most repulsive, some obedient and docile, others most 
refractory, some very eager to respond, others very silent. 
The examiner must therefore be patient and not lose his 
temper under any circumstances but always be cool and 
persevering. He must be very resourcefal and ready to 
solve any difficulty on the spot. He must take the children 
into his confidence and be most friendly to'them. A good 
and pleasant personality is a great asset to the examiner. 
Some people are by nature the greatest friends of children; 


- 


tenance 
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they sympathize with them and become one with them, 
and this termperament is very suitable for a psychological 
examiner. He must coax and cajole the child if necessary. 
He must take him for a short walk round the garden or the 
school building. Then he must gently ask him his name, 


his father’s name, his surname, what he is learning, what 


his father is doing and so on. He must continue in the same 
strain until rapport is established. Then he can imper- 
ceptibly pass on to the regular business of testing. Children 
below the five-year level are generally self-willed and re- 
fractory. Nature has provided them with the instinct of 
self-preservation and this is only one of its many forms. It 
takes a long time to gain their confidence. Below the 
seven-year level some time should always be spent in estab- 
lishing rapport. Above this level children are generally 
quite willing to submit themselves to testing, but care should 
always be taken that the element of fear or shyness is totally 
banished before testing begins. In the course of the exami- 
nation the examiner must guard himself against continuing 
the test too long until children become bored. The tests 
however are so varied that they usually pass on giadly from 
test to test without any boredom. In all our testing of 
more than a thousand children there were hardly half a 
dozen children who showed any signs of boredom. 

General Conduct of the Examination. » The detailed pro- 
cedure in giving each test will be given in later chapters at 
the appropriate places. Here it will be worth while to 
Consider certain general principles for conducting the 
examination. After rapport has been established and the 
attention of the child secured, he should be given the regu- 
lar tests. The formula of the questions should always be 
most strictly adhered to in every letter. No supplementary 
eer. not specified in the body of the text, nor any 
on aon oe the Tight method of answering are allowed. 
Pe ei Sataines show his displeasure by word or 
delivery of the ze any reply the child may make. The 
~~ ene examiner should be slow and impressive. 
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All the key words in the formula should be emphasized. 
Wherever instructions are given to repeat the formula this 
should be done after the lapse of the specified time and the 
examiner should wait for the answer until the end of the 
time prescribed. Below the five year mental level children 
are very fidgety and the great problem is to secure their 
attention. Here any number of repetitions are allowed ! 
except in the case of the ‘repetition of the digits’ and “repeti- iy 
tidn of syllables’ tests. Here the examiner should make sure - 
that the child is attentive and then give the digits or syllables 
once only. In all other cases full details are given as to 
whether the question is to be repeated, if so how many times, 
and after what interval of time. In earlier revisions this 
point was not made very clear. In some cases the instruc- 
tions merely stated that a question could be repeated but 
it was not stated how many times. Repetition makes a 
certain degree of difference as the more backward children 
comprehend a question better after two or three repetitions. 
Further, some of the questions were timed; but there were 
several others to which the time limit was not set. If a 
child weve silent there was no clue to whether he was 
trying in his mind to find out a solution or whether he was 
unable to answer the question. Thus the examiner had 
sometimes to sit a very long time and still the answer was 
not forthcoming., Hence all such questions are carefully 
timed in this revision; and if a question has to be re- 
peated clear instructions are given as to the interval of time 
after which the question is to be repeated and how many 
times. Burt however cautions examiners against being too 
pedantic in this respect. He says in some kinds of tests, 
such as ‘giving 60 words in 3 minutes’, the time limit is to be 
observed correct to a fraction of a second while there are 
other tests, such as the ‘comprehension’ tests where the grace 
of a few seconds does not much matter. In the interests of 
uniformity, however, it is better to err on the side of being 
too punctilious rather than that of leniency, to which there 
would be no limit. So we feel that it is better to allow more 
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time, but once the time is fixed, it must be adhered to most 
rigidly. The only exception to this would be when the child 
is inattentive or when his attention is distracted during the 
course of the examination. Here it would be legitimate to 
proceed to the next test and return to the one in hand a little 
later; or the test may be omitted and an alternative test 
substituted. In all cases the answers of children should be 
taken down verbatim. By using a few abbreviations or 
writing down the first letter of every word and later on 
filling in the gaps, the examiner can manage the whole thing 
without help. If the record forms supplied by the publi- 
shers are used, the whole thing can be managed on the back 
of these forms and the scoring and the calculations can be 
made on the front side of the same. The recording of 
answers in full is a great help. The answers can be checked 
at leisure later on, or if the method of scoring is to be altered 
this can be done at a convenient subsequent date. These 
tecords will be of value to other people who at some future 
period may wish to use them in the course of their research. 
Only in one instance, in ‘ giving 60 words in 3 minutes’, it 
18 not possible to take down every word of the answers 
without the help of an assistant. In this case it is enough 
if the classes of words only are taken down—such as 
‘things’, ‘animals’, ‘verbs’, ‘abstract nouns’, and so on. 
_Certain points are to be remembered in handling different 
kinds of Personalities among children. If the children are 
very timid and shy a good deal of time should be spent in 
making friends with them and in winning their confidence 
before testing begins. Remember that testing is useless 
unless the child willingly co-operates and puts forth his 
best efforts. If a child is cross or self-willed he must be 
coaxed and won over. His interest may sometimes be 
Sieg A2h showing him pictures; he may be given some 
Senta © may be lifted up and taken round and shown 
wea ie things, until he becomes friendly. Such 
mene eg eae important below the five-year 
evel. € writer had on some occasions to spend 
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fully an hour or even two before testing the children. With 
these little children it is better that the father ar mother 
should be present but the parents should be made to un- 
derstand that they are not to utter one word in connexion 
with the testing. On rare occasions a word or two of 
threatening used by the father or mother has a healthy effect 
in steadying a refractory child. But such words should 
never be uttered except by the parents. A child should 
never be allowed to get nervous. Every test of intelligence 
has’an emotional aspect in it. Hence always keep the child 
in an exhilarated condition up to the very end, so that the 
child finds pleasure in answering the questions. The writer 
has found several times children coming back and asking 
for another test. Always begin with questions which the 
child can answer without any effort and pass on to those 
more and more difficult. Binet would begin with questions 
of the same age as the child’s true age. This is proper with 
normal children, but with defectives who are very much 
retarded these tests would be too hard and a beginning 
should be made at a year or two lower, or even lower still, 
at a point where the child answers the questions easily. 
Except with retarded children, it is useful to begin with 
tests“of the same year as the child’s, work upwards until 
the child can answer no more questions, and finally come 
back to tests that may have to be taken below the tests 
of the child’s age. By this method you come to very easy 
questions towards the end of the examination when the 
child is tired and finds relief in them. Receive every 
answer from the child with approval and commendation. 
Neyer allow the child to know that his answer is wrong, 
but if the child himself finds out that it is so and tells you, 
do not deceive him. Say he may be wrong but that does 
not matter and that you are sure he will do well in other 
questions ; because once the child gets nervous further 
testing is useless. For this same reason never fix your 
gaze on the child. Some children are very hasty and rash 
in their answers, and in such cases it would be better just 
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to give a gentle warning to them that they must think well 
before thes; give an answer. Some children may be suffering 
from natural defects, such as partial blindness, deafness, 
or impediments in their speech, and these should be noted 
carefully at the very beginning. As a rule the examiner 
discovers as the examination proceeds at what stage a child 
will fail to answer. Very backward children, however, 
are an exception. The range of their correct responses 
is wider. Sometimes they may fail to answer all the 
questions of one year but in the next age group they may 
answer one or two questions. Such children, therefore, 
should be carefully and thoroughly tested over a sufficiently 
wide range. In these cases the pluses in the higher ages 
should be put down to the credit of the children. Similarly, 
on rare occasions a child is found to pass all the tests of a 
year, but in the next lower year he may fail in one or two 
tests. Here these failures should be subtracted from his 
Score. Burt says that if a child fails in one or two tests 
and recovers in the higher year and passes all the tests in 
the latter, the lower failures should be disregarded. But 
this would be unscientific. If such failures in lower years 
are to be disregarded similar pluses in higher ages will have 
to be disregarded in the same manner. Great care should 
be taken against tiring the children. .To° avoid this the 
examination should be taken in the earlier part of the day, 
and after about an hour’s examination the child’s attitude 
should be carefully observed for any signs of fatigue. If 
fatigue appears the testing should be suspended and resumed 
at a second Sitting. Backward children are more liable to 
fatigue than normal or advanced children. . 
The examiner should never allow himself to be pre- 
Possessed in favour of or against a child from his or her 
eee Or manner of talking. Every answer should 
Sore cise atively, purely on the merit of the answer. 
Bie a ei Se especially girls, chatter much and make a 
wing much. But when you come actually to 
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test them the real nature of the child’s intelligence is soon 
disclosed. ° 

The writer remembers one instance: where a girl came 
forward with a good deal of talk and seemed to be very 
intelligent. After the test both the examiner and the girl 
were surprised at the low I.Q. The girl, in particular, was 
very displeased. 

In such cases where the children score low and where 
they are likely to be depressed by the low score it is best 
not to let them know the result of the examination. Always 
keep the child active in mind ; never allow him to droop into 
inattentiveness and lack of interest. This can be secured 
by giving tests of varied interest one after another. The 
arrangement of tests in the scale usually serves this purpose 
but where they are found too dull, the examiner should not 
hesitate to change the order and take up one which is likely 
to rouse the child’s interest. Neyer allow long pauses in 
the course of the tests, nor pass from one question to another 
without giving sufficient time to the child to respond. If 
more than one child is called in for testing, only one child 
should be taken at a time and the others should be given 
some picture book or reading book to engage their minds. 
After the testing, each child should return straight to his 
class and should not discuss the test questions with other 
children. It is trye they remember very little likely to be 
of much use to other children about to be tested but when 
a number of children, already tested, are discussing together, 
some of the important tests are likely to be disclosed. For 
the same reason, a duller or a younger child should always 
be tested before a more intelligent or an older child. 

Method of Scoring. As stated above, in the case of 
normal children, begin with the tests of the year of the boy’s 
age. It will be found that he will answer-some of the tests 
but fail in a few. Work upward until the child cannot 
answer a single question of a whole year. Then come back 
‘to the years below his chronological age until the child 
answers all the tests of a year. Sub-tests should be scored 
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plus or minus separately in the margin of the square 
assigned té a particular test and then the whole test should 
be scored plus or minus. On the back of the sheet the full 
answers of the child should be taken down word for word. 
The following is the front side of a typical scoring card 
fully marked as indicated above.1 


Date 12-11-1932 
Name in full ABC 


Date of birth 12-10-1922 Age 10-1 

School X Std. IV (Primary) 
Father’s name and Occupation PQR 

Caste with sub-caste Hindu—Brahmin 


Teacher’s estimate of intelligence ABCDE 
Rank in the class 15 out of 25 


Vernacular (mother tongue) Kannada 


Examiner E 


» The blank forms of this scoring card can be had from the 
Oxford University Press, Bombay. - 
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TEST AGE 
Test vir Vill Ix x 
No. 
at at a— 
b— be 
elie — + =, 
eel 
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| b— 2e 
2) +) +E —.e = 
c— 
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41 words 27 sec 
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Neo Ah 
; 94 9400 
= — =— =—— =77'7 
MA= 7 9 LQ.=757 x 10= > = 77 
4 
7—10 


The calculation of the mental age is then very simple. 
Start with the age at which the child answers all the questions 
as the basic age. Then in the higher ages since there are 
six tests in each year, credit two months for each test. 
scored plus. After the tenth year the age groups are XI, 
XIV, XVI, XIX, and XXII. This means that in the range 
of two years from the tenth to the twelfth year there are 
only six tests. Hence for each test scored plus in this group 
credit 4 months. The same is the case with the tests in the 
XIV and XVI year groups. In the next higher groups 
there are 6 tests over a range of 3 years. Hence credit 
6 months for each test scored plus in the groups of XIX and 

Thus in the above test card the child, whose 
chronological age is 10 years and 1 month has answered all 
the tests of year VII, 3 tests of year VIII, 2 of year IX, and 


no tests of year X. The calculation, therefore, runs as 
follows: 


Mental Age 
years months 
All tests of year VII >. ae 7 Wi 
3 tests of year VITT 6 
2 tests of year Ix 4 
No tests of year X 
Total Mental Age= 7 10 


_ Taking another instance, we find that a boy of chronolo- 
ae age 15 years and 5 months passes all the tests of year 
aa ete Of year XIV, 5 of year XVI, 4 of the ‘ superior 

ult” group (designated year XIX), and 3 of the ‘very 


£ 
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superior adult’ group (year XXII). The calculation in 
this case is as follows: e 


Mental Age 
years months 


All 6 tests of year XII 12 
5 tests of year XIV 1 8 
5 tests of year XVI oe oe 1 8 
4 tests of year XIX... 50 2 ary 
3 tests of year XXII < 1 6 
Total Mental Age= 18 10 


The chronological age of the first child is 10 years and 
1 month. The child is therefore retarded by 2 years and 
3 months. Similarly the second child, the adolescent boy, 
is advanced by 3 years 5 months. 

Following Binet if only 5 tests are used in each year, 
credit 0-2 of a year in age groups III to X, 0-4 of a year in 
age groups XII, XIV, and XVI and 0-6 of a year in age 
groups XIX and XXII. If less than 5 tests are used in any 
age group credit a corresponding fraction of a year. 

Calculation of the Intelligence Quotient, and its Import- 
ance. Binet stopped at this stage. After finding the mental 
age, he said this child is normal or advanced or retarded by 
so many years. Any retardation of more than 2 years he 
regarded as serious, But it will be seen that a retardation 
of 2 years at the age of 5 is much more serious than a 
retardation of the same number of years at the age of 10 
and still more serious than a retardation of the same number 
of years at 15. Repeated testing has disclosed the fact 
that a child that is retarded by 2 years at 5 lags further 
behind and is retarded by 4 years at 10 and by 6 years at 
15. Hence Professor Stern suggested that what is more 
to our purpose is the finding out of the ratio between the 
mental age and the chronological age. As this would 
give a small fraction he multiplied this quotient by 100 and 

’ 
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got a figure, which he called the intelligence quotient. 
Thus: « 

LQ.= Mental age 
“~ Chronological age 


In the first of the above instances the mental age of the 
boy is 7 years 10 months and his chronological age is 
10 years 1 month. Hence his intelligence quotient 


x 100 


M.A. 94 months 
(0) ae pepe ORS! BE 
ee oO a oath 10 
In the case of the second boy the 1.Q. 
__ 226 months 


= —_——__ — 2 
185 months * oe 


Thus as indicated above it has been found that the LQ. 
of any child remains Practically constant throughout his 
life. If this be so the method of intelligence testing will be 
a valuable means of foretelling what kind of a man or 
woman a particular child will turn out to be provided his 
or her intelligence is given full scope to develop in the 
normal way. 

Precautions and Reservations in the Use of ‘Intelligence 
Tests. In the first place great care is to be taken to see that 
the child is examined thoroughly. The average range of 
testing should extend over four to five years. The testing 
should go down until all the tests in that age group are 
answered. In the next higher group 4 of the 6 tests, for 
instance, may be answered, in the next higher 2 out of 6, 
then probably 1 out of 6, and in the highest nil. This is 
only by way of illustration. The actual tests answered in 
each year may be any number but it will be seen that gene- 
tally success will gradually diminish from 100 to 0 per cent. 
In the case of very backward children success is more 
uneven and the Tange also wider, extending over a greater 
number of age groups. This is due to the fact that no tests 
er intelligence can be pure tests of intelligence. The 
3 ae of every day experience is bound to come in. 

‘us backward children though they are mentally retarded 

t 
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have gained more experience because they have lived more 
years chronologically. It is true that their ability to pick 
up from every day experience depends upon their mental 
growth and an intelligent child picks up more things than 
a dull child from the same environment. But the very 
fact that a backward child puts in more years in life than an 
advanced child of the same mental age results in greater 
unevenness in the answering of tests by the backward child. 
Thus for example, the ‘recognition of coins’ test may be 
answered by a child who has not come up to that mental 
level, simply because he has had more opportunities of 
handling these coins. 

It has already been observed that the emotional aspect 
accounts for a good deal of success in children’s responses. 
A shy, timid or nervous child may score much less than he 
deserves as he cannot do himself justice. Hence it is always 
better to check up the result of intelligence testing by other 
criteria such as teacher’s estimate or the child’s performance 
in school studies. It is in a very few cases, not even in one 
in a hundred, that the results of intelligence testing belie the 
true nature of children’s intelligence. Lastly, the results 
of the testing of very young children should be taken with 
great caution. Such children, that is those below the four- 
year level, are often either very shy or very self-willed and 
do not answer the questions properly. Hence it is very 
difficult to know at times whether the child cannot or will 
not answer. These results therefore should be checked 
in other ways by consulting people who know the children 
well as compared to other children of the same age. It 
would be interesting to test the same children two years 
later and see how far the old results tally with the new. The 
opinions of parents are not always reliable. More often 
than not they have too high'an opinion of their own children. 
Even foolish answers are hailed as signs of great intelligence 
or interpreted as meaning something which is not really 
present in those answers. 

’ 
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The Intelligence Quotient of Adults. The results of 
intelligenc: testing have proved that intelligence, as mea- 


Language and Intelligence. The tests in this revision are 
all to be given in the language of the children. If they are 
given in a language over which the child has no mastery, he 
will be greatly handicapped. Kanarese speaking children 
with the Kanarese version of the test do as well as Marathi 
speaking children with the Marathi version or for that 
matter English children with the English version or French 
children with the French version, provided the wording is 
of equal difficulty in all the versions. This will be 
apparent from a study of the location, of the various tests. 
In spite of the very great dissimilarity between the structure 
and usage of European and Indian languages the variations 
in the location of the Indian version of the tests is not greater 
than the variations of the tests in the European countries 
end ee It would appear therefore that it is not the 
x a oO Rie language that counts but the ideas that are called 
‘ aaa oases. _it is a great mystery whether these 
ess oh i entical with Images—visual, auditory, kinaes- 
i ae at. When a person tries to learn a new language 

S in the earlier stages that each new word calls up 
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an image of its own or is tacked on to the corresponding 
word in the language which he already happens to know 
perfectly.1 Hence he requires time in comprehending 
anything in the new language. Later on these associative 
bonds between the words in the new language and the 
images of things they denote, become so strengthened that 
immediately the word is uttered it is identified with the 
image. When a person is rapidly delivering a lecture there 
is absolutely no time to call up the images, but the hearers 
comprehend the lecture quite well. Hence several psycho- 
logists affirm that imageless thinking does exist. However, 
it appears to the writer that instead of calling such thinking 
imageless thinking it would be better to say that the asso- 
ciative bonds between words and images are so strong that 
the word is almost identified with the image that it calls up. 

The Grouping together of Sub-tests. In putting together 
3 or 4 sub-tests in any test of any age, care is to be taken 
that the percentage of children who pass each sub-test in 
any age group should be very nearly the same. For 
example, in the ‘comprehension’ test of year IV there are 3 
sub-tests. » If we take the whole group of children in their 
fourth year the number of children in this group that pass 
the three sub-tests severally should be very nearly the same. 


1 On one occasion vhe author made a small experiment on himself. 
Sitting idly at a friend’s place when he was not at home a chart on the 
wall giving the names of pictures of objects in two languages attracted 
his attention. He knew one of the languages but did not know 
a good many words from the other language. He tried to learn 
the new words in the second language by associating the words with 
the words in the first language which he knew well. He found that 
his progress was very slow. Then he tried the method of associating 
the words in the new language with the pictures on the chart. He 
found that his progress this time was very tapid and he could learn 
almost all the words within two readings of the chart. This experi- 
ment deserves to be carried out on an extended scale and if this 
finding proves to be correct it would be a great triumph for the Direct 
Method of teaching languages in our schools, at least during the 
earlier stages. 
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If there is very great disparity in this the test will be deter- 
mined bycthe most difficult of the sub-tests and there would 
be no point in retaining the other sub-tests. Even when 
this test is to be scored on the basis of 2 correct responses 
out of 3 it is desirable that all the sub-tests should be of 
nearly equal difficulty. It is a problem in the theory of 
probability, if 60 per cent of the children of this age group 
pass each of the sub-tests, what percentage of the same 
will pass 2 out of the 32 Strict mathematics would require 
us to group the sub-tests on the basis of this requirement. 
Ih practice we group together sub-tests of nearly the same 
difficulty and then score the test as a whole. 

Alternative Tests. These tests are meant to be used only 
when any. of the ordinary tests cannot for one reason or 
another be used. They are generally not so reliable as the 
others. The ‘vocabulary’ test though a good test with ahigh 
Coefficient of correlation can only be used in one year, that 
is the highest year to which the score is appropriate, on the 
Principle that the same test should as far as possible not be 
used in more than one year. The use of the test is further 
limited by the fact that it should be used only indhe case of 
those children whose mother-tongue and medium of in- 
struction at school are the same as the language of the test. 
If a child’s mother-tongue is Marathi and the medium at 
school is Kanarese or vice versa his vocabulary cannot be 
compared with that of a child whose mother-tongue and 
school medium are the same. Hence the vocabulary has 
been standardized by testing only those children whose 


mother-tongue is the same as the medium of instruction 
in their school, 


CHAPTER’ VIII 


TESTS FOR YEAR III? 


II, 1. Pointing to Parts of the Body. (3 out of 4.)% 
TEXT AND PROCEDURE 


‘Show me your nose.’ 
“Put your finger on your nose.’ 
Same with eyes, mouth and hair. 
If two or three repetitions fail to bring a response, over- 
come timidity by pointing to chin or ear and questioning: 
“Ts this your nose?’ 
“No? Then where is your nose?” 
Answering by winking, opening the mouth etc. should 
be counted as satisfactory. 


Remarks. Three correct responses out of four are re- 
quired. This test is much easier than the next one— 


1 In what follows, the text of the tests and the procedure in detail are 
given in English. The tests and test procedure in the two Indian 
languages Kanarese and Marathi are published separately. The 
English version is given only for English readers and for comparison 
between this revision and previous revisions. It should, however, 
never be used with Indian children. With them the Indian language 
version which is their mother-tongue and the school language should 
only be used, 

2 This test is passed by nearly all the children who are just 2 years 
old. Being the first test of the third year it should naturally be passed 
by nearly all children who have completed 2 years and have not yet 
completed 3 years. 8 : 

Really at this beginning of the scale we require smaller fractions of 
age than one year. It would be proper, for example, to take children 
between 2 years and 2 years and 2 months and require 50 per cent of 
these to pass this test. “This would be the most scientific way of fixing 
this lower end. Similarly for III, 2 we should take children between 
2 years 2 months and 2 years 4 months and so on. 
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‘naming objects’. At this stage the association between the 
name of an object and the object itself is made; but the 
association between this pair and the muscular movements 
of the vocal organization is not yet made. This illustrates 
beautifully the way in which our psychological organiza- 
tions are slowly built up into more and more complex 
wholes. Further there is the question whether the child 
explores and studies its own body first or that of a doll or 
another person—its mother, brother, sister or servant. 
Probably it explores those limbs of its own which are visible 
to it, then those of a second person, then compares and 
generalizes in its own way and thus finally attains the 
Concept of a nose, a mouth, a hand and so on. 


HI, 2. Naming Familiar Objects. (3 out-of 5.) 
TEXT AND PROCEDURE 


Use (1) a key; (2) a pice; (3) a closed penknife; (4) a 
watch; and (5) an ordinary lead pencil (taking care to use 
things in common use). 2 

“What is this?’ or 
“Tell me what this is.’ 


Remarks. This test is harder than the previous one as 
is evident from the percentage of childrea who pass it. The 
previous test requires the association of auditory images of 
the names of things and visual images. This test requires 
Over and above this the association of kinaesthetic and 
muscular Movement images with the previous group. 
Hence it is more advanced. It is interesting to note that 
the most common objects from the every day experience of 
little children of this age selected by Binet hold good in 
Such a different environment as the Indian. In scoring 
this test baby talk should be allowed. Children of this 
age Pronounce the words in a Strange way, or they use 
abbreviated forms of the names. It is doubtful, however, 


if onomatopoeic words should be allowed. Thus they call a 
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clock or a watch a ‘tick-tick’. This may mean that the child 
has not learnt to associate the proper name of*the object 
with the object. The acquisition of onomatopoeic words 
Comes earlier than that of proper names. On the contrary 
some children indulge in such talk and their parents en- 
courage it out of endearment even after their vocabulary 
is sufficiently enlarged. If such is the case the test should 
be scored plus; otherwise minus. 


III, 3. Repeating Two Digits. (1 out of 3. Order correct. 
Read 1 every half second.) 


TEXT AND PROCEDURE 


‘Listen: say 4—2.’ (Practice series) 
“Now say: 3—7; 6—4; 7—2. 

Remarks. With little children the series should be given 
rather rapidly. Terman prescribes an interval of one 
second between two digits. This interval is found to be too 
long with very little children, who begin to utter a digit 
before the next digit comes. Hence one has to give the 
digits rather rapidly, about one every half second. This test 
is in Binet’s original test, but is omitted by Terman probably 
because he finds it too easy for year III. Burt has it in 
year III. With little children below the 4-year level it is 
very difficult to secure their attention. Hence the trial 
series and even the first series may be spoiled and may have 
to be repeated more than once, before attention is secured 
and silence broken. Then give the second and third series 
uttering them only once. There is very great divergence 
in the location of the repetition of ‘digit’ tests by the various 
workers. This difference is due mostly to want of uni- 
formity in the procedure; some give the digits every half- 
second, others every second. Some will have done with 
the whole hierarchy of digits, one after the other. Others 
will give them in their appropriate places in the several age 
groups. In particular, Burt’s location of the test appears 
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strange. His results must be due to the fact that he gives 
the whole hierarchy at once. On the one hand this means 
that, especially with the later tests, there has been much 
recent practice in the repetition of digits; on the other 
hand it might lead to fatigue towards the end. On the 
whole it appears that this procedure makes the test more 
easy. In the present revision the tests are meant to be given 
only in their appropriate places in the several age groups. 
The location of the several series by different workers is 
given below: 


c Present 

Binet Terman Burt “anatstonl 
2 digits sh. WOH = sit il 
3 digits ob, A) maT IV IV 
4 digits waa . Iv Vv VI 
5 digits =5) VOL ~ Vit VI VIII 
6 digits lew Jen, X (lof2) VII XII 
7 digits .. XV XIV(lof2) XI XVI 
M' (1 of 2) 
8 digits FM lier SAKIC wt XXII 


It will be seen that the location of the test in the present 
Tevision agrees best with Binet’s. ‘ 


II, 4. Enumeration of Objects in a Picture. (At least two 
objects in any one picture are satisfactory for 
this test.) 


TEXT AND PROCEDURE 


(a) Railway station. 
(6) Reception. 
(c) Motor accident. 
Say, § 
‘Now I am going to show you a pretty picture. Tell 
me what you see in this picture.’ jeein 


“Look at the picture and i 
scolingis P tell me everything you can 


ES 
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‘Show me the (Only one such question is 
permissible.) o 

‘That is fine; now tell me everything that you see in 
the picture.’ 

‘And what else?’ 

Remarks. Present these pictures before the child in 
the order shown above. In order to pass this test the child 
must name at least fo objects in any one picture sponta- 
neously. This test is more difficult than naming actual 
objects. The additional difficulty here appears to be the 
transformation of pictures of two dimensions to actual 
objects of three dimensions. Of course, the pictures cast 
on the retina in any case are of two dimensions and a skilful 
artist draws his pictures in perspective, but however skilful 
the artist the reality of the actual things is wanting in these 
pictures. Thus the front of the motor car in picture No. 3 
above is perceived by several children as a writing slate, 
though the same children would never make the mistake 
with the actual motor car. This stage in the mental deve- 
lopment of children is called by Binet ‘the identification 
stage’. Terman calls it ‘the enumeration stage’. Then 
comes the stage of description about the sixth year of age 
and finally the stage of interpretation about the twelfth 
year. What is required for description is the grasping of the 
properties or actions of individual things ; for interpretation 
what is required is the grasping of the relation of all the 
things or objects and finding only one meaning for the whole 
picture. This test requires the highest type of conceptual 
process requiring analysis and synthesis. These pictures 
are selected from among a large number and are found 
to give the best results. 


III, 5. Repeating Six to Seven Syllables. (I out of 3.) 
TEXT AND PROCEDURE 


‘Can you say, “mamma” ?’ 
399 


“Now say, “nice kitty”. 
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So much is for practice or to overcome shyness. Then 
continue asking the child to say, 
(a) ‘Ihave a little dog.’ 
(b) “The dog runs after the cat.’ 
(c) “In summer the sun is hot.’ 


Remarks. For a plus in this test any one of the three 
sentences must be correctly repeated after only one reading. 
There should be no transposition nor omission of any of 
the words. Indistinct talk owing to baby pronunciation 
should be ignored ; for example, many children of this 
age cannot pronounce an ‘r’ or a ‘k’. In Kanarese or 
Marathi script each letter written is a complete syllable, 
but in the Roman script each syllable usually requires two 
or more letters. So although the number of written letters 
is less in the Indian Scripts, ability to repeat speech depends 
only on sound, that is, only on the number of syllables. In 
this test the syllables to be repeated are syllables having 
Sense and not nonsense syllables. If they were nonsense 
syllables the number of syllables repeated would be much 
less. If the syllables are sense syllables somehow the 
Associations of the meanings of words come to the help of 
children. Besides, familiar speech sounds require a number | 
of muscular and vocal co-ordinations in which the child 
must have already had practice. 


HI, 6. Comparison of Lines. (3 out of 3 : or 5 out of 6.) 
TEXT AND PROCEDURE 
Put the card before the child with the lines in a horizontal 
position. Say, 


‘Here are two lines. This is one and this is another. 
Look closely and tell me which one is longer. Put your 
finger on the longest one.’ 

Reverse the position of lines and say, 

Now show me the longest.’ 


Turn the card, make a third i 
same formula, ir¢ presentation and repeat the 
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Remarks. The greatest difficulty with children of the 
third and fourth years is to secure their attention. The 
children are very fidgety; after securing a child’s attention, 
although you may place the card before him, he casts a 
casual glance at it and turns it over and looks at the other 
side. This is only one instance of the great curiosity of 
children in looking at things from different sides and of 
their pleasure in doing things and turning them and analyz- 
ing them. In order to fix their attention better and make 
the formula more acceptable we have added the words— 
‘This is one and this is another’. The original formula, 
‘See these lines’ is found to be too bald and unsuited to 
children of this age. They never wait to observe the lines 
very closely but turn over the card. At this age we have to 
repeat the formula again and again until attention is secured. 
So the original formula will have to be repeated several 
times until this object is attained. With the new formula 
attention is secured more quickly and hence it is better to 
use the new formula but it does not seem to make the test 
easier in any way. Terman uses the superlative form of 
‘long’ also in the alternative formula. But in the Indian 
languages there are no single words for superlatives and 
round about ways of signifying the superlatives are of no 
use. Hence one formula is enough. The child must point 
definitely to one of the two lines. If the child points to the 
wrong line never make a suggestion by look of displeasure 
or by any kind of sound; accept any kind of answer with 
equal coolness and encouragement. According to Binet, 
success in this test depends more on comprehension of 
directions than on actual discrimination of lengths. 


III, Alternative 1. Giving Sex. 
TEXT AND PROCEDURE ~ 


To a boy: ‘Are you a boy or a girl?’ 
To a girl: ‘Are you a girl or a boy?’ 
If there be no answer, say, 


ro 
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“Are youa girl?’ (ifa boy). ‘Are youa boy?’ (ifa girl). 
“Well what are you? Are you a boy or a girl?’ (or 
vice versa). 


Remarks. Note that with boys we end the question with 
‘a girl’ and with girls we end it with ‘a boy’. The reason 
is that children have a tendency to repeat the latter alter- 
native without thinking. This is a form of automatism. 
The word ‘little’ in Terman’s formula of ‘a little boy’ 
is omitted as it does not in any way improve the compre- 
hension of the formula ; on the contrary there is the tendency 
to contrast ‘little’ with “big? as if the word ‘little’ 
were emphasized. Real sex consciousness is not required 
in answering this question; for, children seem to make 
distinctions between boys and girls mostly by their dresses 
and costumes and by the way they are addressed in terms 
of pronouns. In giving the formula the words “boy” or 
“girl’ should be clearly emphasized. 


II, Alternative 2. Giving Proper Name, 


TEXT AND PROCEDURE - 


“What is your name?’ 
“How do people call you?’ 


Remarks. This is a new test. Binet’s test is to give the 
family name, It is not usual however with Indian children 
to be called by their family name nor does the family name 
of their Parents occur so often in daily household talk. 
Thus this test if it is to be retained at ail goes to the fifth 
year. A As the family name test was found to be unsuitable 
for this age, the proper name was tried and was found to 
Bive fairly good results. The test has, therefore, been put 
down as an alternative test for this year, as all the other 
Proper tests of this year are better than this one. 

ote on Location of Tests of Year II. In strict 
mathematical conformity the tests of this year must be 
arranged in order of difficulty in such a way that test 1 
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should be passed by about 50 per cent of children between 
2 years and 2 years 2 months; test 2 should be passed by 
about 50 per cent of children between 2 years 2 months 
and 2 years 4 months; test 3 by 50 per cent of children 
between 2 years 4 months and 2 years 6 months and so 
on. The fractions of mental age to be determined for this 
year are very small and very significant and hence the scale is 
required to be more sensitive. The following table gives 
the percentage of passes for the several groups of children 
considered from this point of view. It should be noted, 
however, that the number of children in each such group 
is very small and hence too much importance should not 
be attached to the discrepancies that are found. 


Percentage of passes with number of children 
examined 


Age grou 16 Wi IL 
Gra ae W,1 01,2 0,3 0,4 U5 U6 Ay, Ai’s 
a= 

Yr. M. 

2 0 to 100% 33% 33% 22% 13% 0% 0% 25% 
ya) (©) ao © ® @ ® @ 
2 2 to 100% 50% 68% 39% 25% 25% 13% 66% 
24g (8) 3 © @& ® @® ®& ® 
2 4 to 100% 25% 33% 25% 0% 50% 0% 50% 
2 6 4, G3) 4 © @ © ©® 
2 6 to 100% 75% 100% 50% 75% 75% 50% 66% 
2 8 4 @ @ @ © ® @ 

2 8 to 100% 66% 100% 33% 66% 66% 33% 100% 
2 10 (3) eg @ ® ® ® ®& @® 
210 to 100% 100% 100% 84% 70% 70% 56% 75% 
3.0 Gy “or cow We Keo ter ea 40) 


e 
In the above table III, 1, III, 2, etc. are the first, second and 
so on tests of year III. The number of children examined 
for each age group and each test is shown in brackets. 
Thus there were 9 children examined of chronological 


e 
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age 2 years 0 month to 2 years2 months. All these passed 
the first test of year III; hence the perc 


IU, 6; hence the 
d the number of 
elow this as (4). 


CHAPTER IX 
TESTS FOR YEAR IV 


IV, 1. Repeating Three Digits. (J out of 3. Order 
correct. Read I every half second.) 


TEXT AND PROCEDURE 


‘Listen: say 7—3.’ (Practice series) 
“Now, say: 6—4—1 ; 3—5S—2 ; 8—3—7.’ 

Remarks. See remarks under II, 3. If the examination 
of a child is to begin with this year don’t begin with this 
test. Begin with the next test, ‘discrimination of forms’ or 
the next after that, ‘comprehension first degree’, and return 
to the earlier ones later on after shyness is overcome. If 
the child is self-willed or shows diffidence, coax him and 
say ‘I know you can repeat them all right’. Very often 
the first series will have to be repeated several times until 
silence is broken. Always observe the rule however, that 
only three attempts by a child are allowed and plus should 
be scored if any one attempt is correct after the series is 
given only once by the examiner. 


IV, 2. Discrimination of Forms. (Kuhlman, 7 out of 10.) 
TEXT AND PROCEDURE 


Use the double set of geometrical figures supplied in the 
packet of test material. One of these sfiould be cut out 
so that the several geometrical figures are separated. 

Place the uncut card before the child, put the cut out 
figure of a circle in the position marked with a X on the 
uncut card and say: “Show me one like this.” At the 
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same time pass the finger round the circumference of the 
cut out circle. 

“Do you see all these things?’ (Simultaneously run 
the finger over the various forms on the uncut card.) 

“And do you see this one?’ 

“Now, find me another one just like this.’ 

Take the square next, then the triangle, and then the 

others in any order. 


Correct first error, saying ‘No, find one just like this’. 


Remarks, At this level of intelligence children just 
begin to discriminate between different shapes of figures. 
This discrimination comes as a result of constant compari- 
Son and contrast of figures. The child has to see squares 
and circles several times and constantly compare and con- 
trast them with one another, so that distinctive images of 
@ square and a circle are fixed in his mind and later on he 
can carry in his mind these images and compare them with 
the actual perception of a Square that is placed before him. 
Then only can he see the Square as a square. The child 
who has not carried out these processes in his mind sees 
no difference between a Square and a circle. The same 
thing is implied in the test of copying a square, assigned to 
this Same year, IV, 6. Many children draw a round figure 
like a circle in copying a square. This results from the 
failure to gtasp the difference in the shapes of two figures, 
more than failure in the practice of muscular co-ordination.1 
Similarly even with adults. The writer remembers how very 
difficult it was for him for a long time to distinguish between 
two brothers who looked alike. It was only after seeing 
the brothers several times and in different settings and 
observing the minute details of their respective features that 


1It is true that the ima; i i 1 
ie ge of a figure may be in part kinaesthetic 
and that ability to grasp differences in shape may be bound up with 
Practice in Muscular co-ordination. But in the test of drawing a 
Square it does not appear to the writer as though kinaesthetic 


imagery plays any impo: : z 
experiment Y Important part. There is room here for furthe 
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he learnt to distinguish between them. Then he began to 
laugh at himself for having failed to distinguish between 
them when there were so many distinctive marks in their 
features. Similarly with children who learn to distinguish 
between simple figures—simple from our point of view— 
only after careful observation, comparison, and contrast. 
To distinguish between the several figures in this test it 
is not necessary that the child should know the names 
of the figures; nor is it necessary that he should know 
how to draw them. It is enough for the child to be able 
to grasp the image of the figure shown and retain it and 
compare it with the figures on the whole card. Sometimes 
this image is quickly forgotten and the child has to go back 
several times to the figure shown, and carry the image as 
many times for comparison with the figures on the card. 


IV, 3. Comprehension, First Degree. (2 out of 3.) 
TEXT AND PROCEDURE 


(a) ‘What must you do when you are sleepy?’ 

(b) ‘What ought you to do when you are cold?’ 

(c) ‘What ought you to do when you are hungry?’ 

After waiting about 20 seconds for an answer the ques- 

tions may be repeated more than once. It is most important 
at this age to secure attention and for this purpose it is 
frequently necessary that the questions should be repeated 
more than once. 


Remarks. These are the simplest of the comprehension 
questions. They are again to be found in year VI, year 
VIII and year XII. It may be asked what makes the 
questions harder and harder. One answer is that the 
number of items woven into the situation’ are increasing, 
making the situations more and more complex and hence 
more and more difficult to imagine. Even in the questions 
of this year, by making the children call up the images of 
the situation the questions are made more difficult than they 

° 
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would be if the children were made to meet the actual 
situations. In such tests the sub-tests have all to be of the 
same difficulty. They are so in this age, but they are not 
exactly so in the higher ages. In the latter case there is the 
danger of the score of the test being determined only by the 
most difficult of the sub-tests. On the whole these com- 
prehension questions are very good in that they make 
children think in the abstract and such thinking is a quality 
only of superior intelligence. In repeating the questions 
the formulae may be slightly modified (as shown in brackets 
in the vernacular versions) because the children may not be 
equally familiar with the different kinds of phraseology. 
Questions (a) and (b) were suggested by Binet in 1905 but 
were not standardized. They were standardized for the 


first time in the Stanford revision, which also added the 
last one, namely (c). 


IV, 4, Repeating Twelve to Thirteen Syllables. (1 out of 3 
absolutely correct: or 2 with 1 error each.) 


TEXT AND PROCEDURE - 

‘Listen, say this: “ Where is Kitty?” ’ (For practice 
only.) ‘ Now say this: 

(a) “The boy’s name is John. He is a very good boy.” 
he (6) “ When the train comes you will hear the whistle 
low.” 

(c) “Weare going to have a good time in the country.” 


Remarks. With the test of repeating syllables as also 
with that of Tepeating digits, only one reading is allowed. 
After Securing the attention of the child the first sub-test 
should be given. If the child does not respond owing to 
timidity or crossness repeat the same formula. But this 
cannot be counted for success. Then the second and the 
third sub-test should be given once only. Defects in pro- 
nunciation should be ignored. Binet, Burt, and Bobertag 
Standardized a sentence, or sentences, of 10 syllables and 
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located the test in year V. But the statistics of the present 
study agree with Terman’s in locating the test with 12 or 13 
syllables in year IV. 


IV, 5. Counting Four Pice. 
TEXT AND PROCEDURE 


Place the pice on the table before the child in a hori- 
zontal row. 

“See these pice. Count them and tell me how many 
they are. Count them with your finger this way.’ 

*“One— ‘Now go ahead.’ 

“No ; count them with your finger, this way.’ 

The test is passed only if the counting tallies with the 
pointing. 

Lastly ask ‘How many?’ 

Remarks. The most important thing in this test is that 
the child should count ‘one, two, three, four’ loudly, at 
the same time putting his finger on the pice, and that the 
pointing «hd counting should tally; and so schooling or 
learning to recite numbers has no effect on the ability to 
pass this test. It requires an intelligent interest in numbers 
and the child’s spontaneous interest in them makes him 
handle things and count them. Quite a number of children 
who are paid great attention while being taught the numbers 
fail this test by not putting their finger on the pice to tally 
with their counting. They are slow in pointing with their 
finger while their lips move faster in reciting the numbers. 
The performance of this test requires higher mental ability 
than that required for mere mechanical counting of 
numbers. This test however does not require a full 
concept of the number four on the part of children. Pro- 
bably what the children know at this age is that four is 
more than one and two and is a fairly large number. It is 
also very doubtful whether the child recognizes the whole 
group as four or calls the last pice as ‘four’. But the 
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reply to the last question ‘How many’ is generally ‘four’. 
Do not score the test plus unless the answer to this last 
question is correct. The procedure of this test, which is 
after Terman, goes a little further than Binet, who simply 
says ‘Count them aloud, count them with your finger se 
Terman adds ‘Count them with your finger this way— 
one’. Binet locates the test in year V; but Burt who 
follows exactly the same procedure locates it in year IV. 


IV, 6. Copying a Square. (1 out of 3. Pencil.) 
TEXT AND PROCEDURE 


Put the printed model of a square before the child and 
say: ‘You see that.’ (Point to the square.) “I want 
you to make one just like it. Make it right here.” (Show 
where it is to be drawn.) ‘Go ahead. I know you can do 
it nicely.’ 

Don’t run the finger around the four sides. Give three 
trials, saying each time, ‘Make it exactly like this’. 

After the child has drawn all three, ask: 

“Which one do you like best?’ c 


_ Remarks. The model used should be the one supplied 
in the packet of test material. If another is used care 
should be taken to see that it is of the right size, that is about 
yy inches on each side. It should also be drawn in thick 
black lines, preferably in Indian ink. The child should be 
asked to draw in pencil, as children of this age cannot handle 
4 pen properly. Success in this test depends, it appears, 
more on the ability to distinguish between different kinds 
of forms than on the acquisition of muscular co-ordination. 
(See remarks under IV, 2 above.) Children generally are 
found to cast a casual glance at the figure and finish off the 
drawing at oncé. Those who have not reached the mental 
level draw a round figure. The formation of the corners 
is the hardest thing in this as well as in the ‘ diamond’ test 
(VII, 2). The corners drawn by immature children in the 
diamond’ test are more interesting. 
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Only one success out of three is enough for a pass in 
this test. The answers should be carefully compared with 
the model scoring card before assessing. The square 
drawn should be recognizably a square but mathematical 
accuracy or anything near it is not required. Even with 
squares drawn by adults the perpendicular side will always 
be less than the horizontal side. This is one of the optical 
illusions. Note also whether the child draws the square 
continuously or draws the opposite sides together. Some- 
times in the former case one of the corners is a little rounded 
off. The first trial of the child is generally the best. This 
proves that the task is a heavy one from the point of view 
of the child requiring very great effort and attention. 
During the second and third attempts the child, because 
of fatigue, cannot bring all his energy and effort to bear. 

Binet requires the child to draw with pen and ink and 
further gives only one trial. This seems to make the test 
slightly more difficult. He locates it in year V. It is not 
however made as difficult as the unfamiliarity of the material 
would suggest. This proves that the most important 
factor forsuccess in this test is sufficient mental develop- 
ment enabling discrimination between different kinds of 


forms. 


IV, Alternative. Comparison of Two Weights. (3 out of 3: 
or 4 out of 5.) 


TEXT AND PROCEDURE 


Use the two boxes of 3 grams and 15 grams in weight and 
present them during the trials in the following order, 3—15; 
15—3; 3—15; 15—3; 3—15. 

‘You see these blocks. They look just alike, but one 
of them is heavy and one is light. Try them and tell me 
which one is heavier.’ . 

‘Tell me which one is the heaviest.’ 

If the child does not know how to proceed and simply 
lifts any one blindly and hands it over, say, 
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‘No, that is not the way. You must take the boxes 
in your iands and try them, like this.’ 
Show the child the proper method of weighing the boxes 
in the hands by taking the boxes in your own hands one 
after the other. 


In the second trial, the weights are shuffled and their 
positions reversed. 


In the third trial the positions are the same as in the first. 


Materials. Stiff and strong cardboard pill-boxes about 
1} inches in diameter make very good weight-boxes for 
this test as well as for X, 1. Five boxes of uniform size, 
shape and colour should be selected. They should be 
accurately weighed by stuffing them with lead foil and cotton 
until they weigh 3, 6, 9, 12, and 15 grams respectively. The 
lead should be exactly in the centre of the boxes with 
cotton on both sides and should not be loose nor should it 
rattle. The lids should then be glued on permanently. 
The boxes should be marked underneath with distinguishing 
letters such as P, S, Y, C, H, so that by silently turning 
them over the examiner can see which is which. _ The child, 
however, should not know that they are so marked. For 


the test of this year use only the first and the last, i.e. 3 grams 
and 15 grams. 


Remarks. If the child has reached the mental age he 
generally hands over the right box. Terman accepts only 
2 correct responses out of 3. This leaves a good deal 
to chance. Hence it is better to accept 3 out of 3 or 4 out 
of 5, since once the child understands what is required his 
responses are always correct. The difference in weights 
of these boxes is sufficiently large to be discriminated by 
children of this age. Backward children are always prone 
to hand over the box on the right (or left) hand side. This 
is an instance of stereotypy to which backward children are 
generally prone. Success in this test seems to depen 
ante, on the ability to understand verbal instructions- 

@ idea of making comparisons and selecting one of tw° 
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or many is rather difficult for children below this mental 
level. After the instructions are understood the require- 
ments for reaching the goal are to be kept fixed in the mind 
until that goal is reached. This in itself requires a tremen- 
dous expenditure of energy in the form of sustained atten- 
tion. This is like lifting a heavy weight and placing it on the 
table. Some may succeed in doing this while others may 
lift the weight to three-fourths of the height and then drop it 
through exhaustion of the strained muscles ; others still may 
lift it to one-fourth of the height; and lastly there may be 
some who may not be able to lift the weight from the ground 
at all. The test appears to lie on the borders of ages IV 
and V, and inclines more on the side of the former. It is 
located in year IV in the present revision. 

Burt presents the boxes of 3 grams and 12 grams, and 6 
grams and 15 grams alternately and gives three trials. All 
three trials are required to be correct. He locates the test 
in year V. 


CHAPTER X 


TESTS FOR YEAR V 
V,1. Aisthetic Comparison. (No errors.) 


TEXT AND PROCEDURE 


Present the three pairs of pictures on the card before 
the child one at a time, hiding the other pairs from view 
by means of a piece of cardboard or sheet of paper. Say, 

“Which of these two pictures is the prettiest ?” 


Remarks. The pictures for this test are the same as 
Binet’s ; but Indian costume is substituted for European. 
Thus the nature of the difficulty of the test is the same as 
that of the original. The test is found suitable for year V 
as was found by Terman. Binet located it in year VI. 
Burt located it in year IV. This test is a very iateresting 
test and children respond to it in a lively manner. It 
correlates highly with intelligence, which shows that 
esthetic sense develops with intelligence. This throws 
doubt on the common Supposition that -artistic ability, 
which undoubtedly requires esthetic sense, does not 
correlate with intelligence; that dull children often make 
good draughtsmen and artists, Similarly it is supposed 


that musical ability does not correlate with intelligence. 
The writer knows one or two backward children who are 
very good artists or singers, 


a One boy was found in the 
course of testing to be backward in intelligence. His school 
work confirmed the same finding, but he had very good 
Eee and artistic ability. He could, for example, draw 
ee diagrams and pictures in his science paper, but 

'* answers revealed that he had no clear grasp of scientific 
Principles. Another case was that of a girl of about 8 or 9 
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years, who appeared very backward and could not talk, 
but could sing most beautifully. She could pigk up any 
tune quickly and having heard it once or twice could sing 
it in proper notes without uttering the words. To the 
writer these stray instances appear only as exceptions. We 
are not likely to make a note of a hundred intelligent people 
who are good artists and singers but one or two dull or 
defective people who show high drawing or musical ability 
strike our imagination and we remember them and quote 
them as instances of popular beliefs, which by the way 
must have started in the same fashion. The real thing is 
that an intelligent person shows his intelligence in whatever 
direction his energy is directed. A few dull people finding 
that they cannot compete with their more clever fellows in 
their class studies or the ordinary business of everyday life 
may have somehow developed a liking for these subjects 
and may have been concentrating their attention on them 
and thus stand out in relief against their fellows; but this 
does not disprove the general rule. 


VY; 2: Definitions in Terms of Use. (4 out of 6. Wait 
about I minute each time for response.) 


TEXT AND PROCEDURE 


Use the words: chair, bullock (or horse), spoon, doll, 
pencil, and blanket. Say, 
©You have seen a chair. You know what a chair is. 
Tell me, what is a chair?’ 
If the child does not give a definition but says ‘that is a 
chair’ or‘a chair is a chair’, etc. say, 
‘Yes, but tell me; what is a chair?’ . 


If the child is too shy or cross, coax him and repeat the 
same formula with the first word several times. But once 
the child responds never show by gesture or nod or word 
that the definition is not correct. Accept every definition 
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with approval. But if the definition is very bad do not 
give the impression that that is the best definition, but 
just leave the child alone. It is not permissible, as some 
who are not properly initiated into the art do, to ask 
“What do you do with a spoon?’ 

The second word for definition is ‘horse’ or ‘bullock’, 
If the child has seen horses and knows their common uses 
this word is to be preferred to ‘bullock’. With “bullock” 
the difficulty is that the child defines it very often as ‘a 
cow’. Then it is necessary to ask the child further. 


“A bullock is not a cow. Is it? Tell me what is a 
bullock,’ 


Remarks. Binet has included three tests of definitions 
in his scale. The first one “definition of familiar words in 
terms of use’ he locates in year VI; the second one ‘definition 
of familiar words in terms Superior to use’ he locates in year 
IX; and the third one “definition of abstract words’ he locates 
in year XII. He has thus discovered a very ingenious way 
of classifying children’s Tesponses according to their mental 
ages. The present test is a good test and there is no 
difficulty in assessing it; but when we come to definitions 
Superior to use, we find some difficulty in determining 
whether the definition given by any child is superior to use. 
question later. The objects chosen 
so there is no question of the child’s 
not knowing the words. The test therefore examines only 
the child’s power of definition or his power of expression. 
This power of expression is a sign of intelligence. Dull 
e of objects, but the development 


; ecessary to give expression to their 
Perceptual mass is not sufficiently advanced. A good deal 


the actual objects chosen. If the same 
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answers for year V. It appears that some words are more 
suitable for use definitions and others for class definitions. 
Terman uses different sets of words for the two years and 
they are standardized for those years only. We have 
followed Terman in this respect. It would have been 
better, however, if the same set of words had been used for 
the two ages, as was done by Binet and Burt; but the 
selection of the objects would require very great care. The 
selection of a different set of words has one great advantage, 
namely, that if a child starts giving use definitions, he 
usually continues to do so with the rest of the words. The 
testing then can go on with other kinds of tests. At a later 
stage he is presented with new words which give him the 
chance of attempting class definitions. Thus a second 
chance is given to the child with words a little more difficult 
and he is obliged to do his best. 

Failures are generally of the nature of silence or repeti- 
tion of the same word or the reply ‘I don’t know’. 


V, 3. Three Commissions. (All three correct in proper 
> sequence.) 


TEXT AND PROCEDURE 


After getting up from the chair and moving with the child 
to the centre of the room, say, | , 
‘Now, I want you to do something for me. Here isa 
key. I want you to put it on that chair over there, then 
I want you to shut (or open) that door, then bring me the 
box which you see over there (pointing in turn to the objects 
designated). Do you understand? Be sure to get it right. 
First put the key on the chair, then shut (open) the door, 
and then bring me the box (again pointing). Go ahead.’ 
Remarks. In giving out the formula read out the instruc- 
tions slowly and clearly. Stress_the. important and key 
words such as ‘key’, ‘door’, ‘first’, ‘then’, etc. While the 
child is carrying out the directions do not stare at him, 
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A casual look of approval is all that is required. Never 
indicate or suggest the order of action by word or look or 
gesture, nor say any such thing as ‘What is the first thing 
to do?’ or ‘What next?’ The execution of the triple 
command requires the holding fast in consciousness the 
three commands in their proper order and the will to carry 
them out as directed by the memory. If the memory of 
their proper order slips, either the order of performing the 
commands is changed or one of the commands is forgotten 
or the child stops in the middle of the execution. The 
comprehension of the serial order of things must also be 
a great factor in the successful performance of this test. 
Binet located the test in year VII in his 1911 series ; but 
it is found quite easy for year V. 


V, 4. Distinguishing Right and Left. (3 out of 3: or 5 
out of 6.) 


TEXT AND PROCEDURE 


“Show me your right hand.’ 
“Show me your left ear.’ 
“Show me your right eye.’ 

If there be only one failure repeat the above formula 
substituting ‘left’ for ‘right’ and ‘right’ for ‘left? in them. 
é Remarks. In reading the formula stress the key words 
tight’, ‘left’, ‘hand’, ‘ear’, etc. Don’t suggest the answer 
by a glance or any other gesture. Nor should the examiner 
zepeat the question by stressing ‘right’ or by simply saying 
tight’ if the child shows the left hand (as if the one that he 
showed were wrong). If the child first shows the wrong 
limb and then corrects himself spontaneously, score him 
correct. Generaily in such cases the rule is that the second 
answer should be taken into account for scoring. Our 
ae show that the test is easy enough for year V. 

inet locates it in year VII in his 1911 series. Terman 
Puts it in year VI and Burt also in the same year. Binet 
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and Burt use only ‘right hand’ and ‘left ear’ and require 
both to be correct. > 

There is a good deal of discussion on the question of 
space orientation with children. It has been observed and 
experimentally proved that children distinguish between 
up and down, that is vertical distinctions in space, more 
readily than right and left. What is the cause of this? 
Several explanations are offered, any one or more of which 
may be responsible for this distinction. (1) The most 
important cause for this appears to the writer to be that 
in vertical distinctions the earth as the fixed ground serves 
as an object of reference. This object of reference is so 
large and firm that you cannot go to the other side of it. 
Thus whatever is away from it is up and whatever is nearer 
to it is down. In the case of right and left there is no such 
fixed object of reference, although in considering the two 
hands there is of course the body to serve as such an object. 
But the difficulty here is that the hands are symmetrically 
placed on either side of the body. The child has, therefore, 
to distinguish between right and left by first having to find 
out theespecial functions of the right or the left hand: for 
instance the right hand is used for eating. The child does 
writing also with the right hand, but this comes at a later 
stage and many children have already learnt the distinction 
of right and left before they begin to write. (2) Kinaes- 
thetic memory of sensation is another explanation given. 
It is said that a child moves objects up and down and the 
memory, involved in these muscular movements, is more 
distinct than the kinaesthetic memory involved in distin- 
guishing between objects to the right or left. In the latter 
case, it is suggested that no larger muscles of the body are 
involved in the distinction; at most, it may be the move- 
ments of the eyes to the right or left ; but 6n the other hand, 
it may be said that these right and left movements of the 
eyeballs are more important than the up and down move- 
ments of the same. Some psychologists give the name of 
local signature to these distinctions in space relation made 


° 
° 
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by the movements of the eyeballs. (3) The frequency with 
which a child makes distinctions between up and down, 
and right and left is offered as one of the explanations. 
It is alleged that distinctions between up and down occur 
more often in a child’s everyday life than those between right 
and left. (4) Finally, the distinction may be due to the 
frequency with which a child uses or hears the words in the 
language—up and down or right and left. 

If you observe little children trying to learn right and 
left, and up and down distinctions it appears that they do 
so by the following steps: (1) They slowly distinguish 
between up and down by reference to the earth or ground. 
Anything away from it is up, anything close to it is down, 
or between right and left by associating certain actions of 
the right hand with the right hand and those of the left 
with the left. (2) Secondly they associate the conventional 
verbal names ‘up’ or ‘down’, “left? or ‘right’ with these 
directions as indicated in the first step. In this process, 
the distinctions between the horizontal directions are 


certainly harder than those between the vertical and hence 
appear to evolve more slowly. ‘ 


Vad: Naming Four Coins. (3 out of 4.) 


TEXT AND PROCEDURF 
Use the Coins, anna, 
each of these coins one 
the child and say, 
“What is that 2° 
If the child sim 
Say further, 


“Yes, but wkat do you call that piece of money ?’ 

No supplementary questions are permitted. 
Remarks. The test is scored on the basis of 3 out of 4. 
The last coin, the four-anna piece is the hardest of the four 
and very few children of this age name it. So the test 


pice, rupee, quarter-rupee. Place 
at a time in the above order before 


ly says ‘money’ or a ‘coin’ or ‘copper’, 
y say: 
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becomes almost one of the first three coins all three of 
which would be required to be answered. Binet includes 
this in year VII of his 1908 series, with the common French 
coins. Burt also uses four of the commonest English coins 
and requires all four to be correctly answered. He locates 
it in year VI. This test and some other similar tests are 
criticized on the score that success in them depends a good 
deal on instruction. But as remarked in earlier chapters 
interest in knowing many similar everyday things of life 
depends on the intelligence of the children. A bright 
child is always hungering after knowledge and this is 
displayed by his great curiosity about things in his en- 
vironment. A dull child is always inert and does not 
want to know the subtle differences between small coins, 
days of the week and so on. The correlation of this test 


with mental age as determined by the scale as a whole is 
0:89. 


V,6. Counting Thirteen Pice. (1 out of 2 trials, 
without error.) 
° 


As in IV, 5. 


Remarks. Binet (1911), Terman, Burt, Bobertag all 
agree remarkably well in locating the test in year VI. Our 
Own statistics locate it at the upper end of year V. As in 
IV, 5 the counting and the pointing must tally for a pass 
in this test. Used in this way the test Tequires intelligent 
understanding of numbers. Mere schooling gives no 


advantage. For success one of two trials should be 
absolutely correct, 


TEXT AND PROCEDURE 


V, Alternative 1. Forenoon an&! Afternoon, 
TEXT AND PROCEDURE 


‘Is it morning or afternoon? —(in the morning). 
Is it afternoon or morning? ’—(in the afternoon). 


» 
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Remarks. This is one of the questions of time orienta- 
tion. Does the time orientation in this case come earlier 
than the association of the name with the period of day, or 
does the time orientation result from the need to learn 
the meaning of the verbal names, that is in order to 
associate the name with the period of day? The latter 
alternative seems more probable. After children begin 
to talk, they try to learn the meaning of new words spoken 
to them and for this purpose they begin to distinguish 
between different things denoted by them. In fact langu- 
age is a great help in all scientific analysis and classification. 

In Indian terminology and usage the day is divided into 
three parts—(1) morning, from sunrise till about midday 
or the midday meal; (2) midday, to about 3 o’clock or 
tea-time; and (3) evening, 3 o’clock to sunset. Thus 
the day appears to be divided more by the meals of the 
day than from more scientific considerations. 

The first period consists of about 6 hours or two 
Praharas, the second of 3 hours or one prahara and the 
third of 3 hours or one prahara. Scientifically it is divided 
into 4 parts or praharas each of 3 hours. Hence the 
questions are worded in two ways as shown above—one 
alternative being between morning and afternoon, and the 
other between morning and evening. These formulae 
work very well. In assessing the answers, afternoon 
(madhyanha (Kan), dupér (Mar)) may be taken as correct 
eae has taken his midday meal though it may not 
L y 12 o’clock. Time orientation hour by hour 
1s not developed in children of this age. 

_One great objection raised against this test is that it 
Elves a choice between two alternatives only and answering 
s eee or answering at random would give 
a ee fae answers according to the law of chance. 
Sauna er 7 oa in his 1908 series in year VI, but 
Giemnenn ws 1911 revision. Burt puts it in year V. 

Stics show that it is easy enough for year V. 
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V, Alternative 2. Giving Family Name. 


TEXT AND PROCEDURE ‘ 
“What is your name?’ 
‘What is your surname?” 

If the child gives his proper name only, say, 
‘Yes, but what is your other name?’ 
‘Mahadev what?’ 

‘Is your name Mahadev Joshi?’ 

Remarks. This test is generally located in year III by 
European and American authorities. Indian children, 
however, are not accustomed to use their family name; 
neither are they ever called by their family name nor do 
they usually hear people calling their parents by the same. 
The more common method of addressing people in the 
household is by their proper name. Hence the test is 
not very suitable for children of India. If it is to be 
retained at all our statistics show that it should go up to 
year V, and so it is retained as an alternative test in year 
V. Objection can also be raised against this test on the 
ground that the more enlightened families are in the habit 
of teaching their children their proper name and their | 
family name, while in backward families even very much 
older children do not know their family name unless 
they have been seat to school and their names registered 
in full. 

V, Alternative 3. Giving Age. 


TEXT AND PROCEDURE 


‘How old are you?’ 

Remarks. This is another test that is not very suitable 
for Indian children, or for any children at all. In the 
first place the age as given by children may be either age 
last birthday or age next birthday. Both ways are correct; 
with Indian children it is more common for them to be 
distinguished by their age next birthday. Secondly, 
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celebrating the birthday is not usual among Indian 
children. «In illiterate families even adults do not know 
their age. Hence this test should be very sparingly used, 
and is retained here as an alternative test only for the 
sake of comparison. Binet had it in his 1908 scale in 
year VI, but omitted it in his 1911 series. Many other 
investigators have also omitted it. 


CHAPTER XI 
TESTS FOR YEAR VI 


VI, 1. Repeating Four Digits. (1 out of 3.) 
TEXT AND PROCEDURE 


‘Now, listen. I am going to say over some numbers 
and after I am through, I want you to say exactly what I 
say. Listen closely and get them just right.’ 

‘4-7-3-9 ; 2-8-5-4; 7-2-6-1.’ 

Success with a series which has been re-read should not 
be counted. 

Remarks. See remarks for Il, 3 and IV, 1. The 
digits should be read at the rate of one every half second 
for the reason stated there. Though repeating digits 
appears~a very simple test, actually it is far from being so. 
It puts a great strain on the mind and hence should not 
be given towards the end of the examination. It brings 
on fatigue very rapidly and should therefore be given as 
far as possible when the mind is fresh. Nor should 
testing begin with this test as children are likely to fight 
shy of it. 


VI, 2. Comprehension, Second Degree. (2 out of 3. 
Time allowed 4 minute.) 


TEXT AND PROCEDURE 


‘What’s the thing to do— 
(a) ‘If it is raining when you start for school? ” 
(b) ‘If you find that your house is on fire?’ 


11 
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(c) ‘If you are going somewhere and miss the 
* train? (or tram-car or motor bus or ferry)?’ 

After 5 to 10 seconds repeat the question once more. 
Remarks. See remarks under IV, 3. The question 
may be repeated a second time only. No more repeti- 
tions are allowed. Care should be taken, however, that 
attention is secured before the question is asked. Terman 
says, ‘The three comprehension questions of this group 
were all suggested by Binet in 1905. Only one of them 
however, “What should you do if you were going to some 
place and missed your train?” was incorporated in the 
1908 or 1911 series, and this was used in year X with 
seven others much harder’. The other two were stand- 
ardized for the first time in the Stanford revision. In 
this test as also in some others Terman would allow the 
question to be repeated once or twice. As remarked 
elsewhere it makes a good deal of difference whether a 
question is repeated once, or twice or thrice. Backward 
children begin to comprehend questions if they are re- 
peated several times. We have therefore definitely laid 
down how many repetitions there should be in each case. 
In the present case the question may be repeated only once 
as directed above. The third question should be varied 
by using the conveyance most commonly in vogue at the 
place where the child is examined, ‘Nowadays motor- 
buses ply between any two adjoining important towns 
several times during the day and hence this way of stating 
the question is very convenient. If the name of the 


adjoining town were put in perhaps th i 
1 © question would 
be a little easier, ‘i i " 


VI, 3. Divided Card. (2 trials out of 3 correct. 
I minute each, Or better, thrice in 3 minutes.) 


TEXT AND PROCEDURE 


ee two stiff white cards each 2 in.x3 in. Cut one 
these diagonally into two triangles. Place the 
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undivided card in front of the child with the longer side 
placed right and left. Below this, a little nearer the child, 
place the triangles cut out of the second card in the 
following position: 


Then say, : . 
‘I want you to take these two pieces (touching the 
two triangles) and put them together so that they will 
look exactly like this (pointing to the uncut card). i 
If the child sits silent without knowing what to do, say: 
‘Turn these pieces round as you like and put them 
together so that they look exactly like this. 
After.the’child has finished, ask: 
“Do they look like this?’ } 
If three trials of one minute each are given, after each 
trial put the pieces in the position shown and repeat the 
short formula : 
“Put these two pieces together so that they look exactly 
like this.’ 
If during the experimen 
the two pieces, turn it over 


t the child turns over one of 
again and start the child again, ~ 
as it is impossible to get the right construction with one 
of the pieces turned over upside down. The trial should 

be regarded as having begun from this new start. 

Remarks. This test was scored both ways @ by giving 
one minute for each performance and requiring only 2 
correct performances out of 3, and (ii) by giving 3 
minutes for 3 performances. The scoring was exactly 

‘the same in both these ways. The latter method, that of 


o 
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giving altogether 3 minutes for 3 performances has a 
distinct advantage in not disturbing the child when he 
is in a contemplative mood and trying to put the pieces 
right. This method is similar to that of Healy and 
Fernald’s ‘construction puzzle’ test which gives a total 
of 5 minutes for 3 performances. (See XII, 2.) It is 
always better therefore to take the test in this way. 

The test is similar to Ebbinghaus’s ‘completion’ test. 
The child has first of all to form a clear idea of the goal 
to be reached, and secondly, under the influence of this 
idea to direct his efforts to the realization of this goal. 
Mentally backward children fail in this test either because 
they cannot form a clear idea of the goal to be reached 


or because they fail to hold it firmly in mind until it is . 


reached. Lastly, the child must have the power of self- 
criticism, by which he compares his own performance 
with the model and finds out whether his performance is 
correct. Backward children are sometimes quite satisfied 
with their own performance though the performance may 
be quite ludicrous. 

Burt, strictly following Binet and Simon’s instsuctions, 
presents the triangles so that the hypotenuses are at right 
angles, but do not face towards each other He says 
Terman’s method of presentation is easier; but it does 
not appear to be so. On the contrary a child may by 
chance move the upper triangle in Burt’s position slightly 
to the right and find that he accomplishes the feat. 
Burt’s Supplementary instructions ‘move them about 
and see if you can fit them together’, agree with ours. 
This Supplementary formula is put in so that we may 
be sure that a child tries his best and does not remain 
idle for want of inability to understand the question as 
itis put in one form. Burt gives only one trial and gives 
a half minute to it after Bobertag. 


* See, however, Kite’s translation, p. 199. ‘Put the two triangular 


Pieces in front of the child i S 
are not adjacent fe child in such a way that the two hypotenuse 
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The test is located in year V by Binet and Terman, - 
but in year VI by Burt and Bobertag. Our owf statistics 
agree with the latter. 


VI, 4. Giving Number of Fingers. (No error.) 
TEXT AND PROCEDURE 


‘How many fingers have you on one hand?’ 
‘How many on the other hand?’ 
‘How many on both hands together?’ 
Keep an eye on the child’s fingers and if he is found 
to count them say, 
‘No, don’t count. Tell me without counting.’ 
Then repeat the question as before. 


Remarks. In Indian nomenclature the thumbs are 
included in the fingers, so the difficulty of excluding the 
thumbs never arises. This test is harder than “i counting 
13 pice’ (V, 6). It requires on the part of the child a fuller 
concept of numbers. Unless this concept is formed 
the child cannot retain the memory of these numbers. 
The concept of numbers required for counting 1s 
decidedly lower than this concept. A certain interest 
in numbers has prompted the child to count his fingers 
probably several times and has made him remember this 
number. The concept of smaller numbers such as one, 
two, three or four seem to have been formed earlier and 
it would be interesting to find out at what age the child 
knows that he has one nose or two eyes. 

Contrary to expectation the test is found to be a good 
test of intelligence as is shown by the regular rise in per- 
centages of passes and the high correlation of the test 
with the scale as a whole. Coaching does not affect the 
test to any appreciable extent. Our statistics show that 
the test is easy enough for year VI. Burt assigns it to year 
VI also. Binet (1908) and Terman haye assigned it to 
year VII. 


° 
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VI, 5. Description of Pictures. (2 of the 3 pictures 
described or better. Time limit 2 minutes each.) 
TEXT AND PROCEDURE 

Use the pictures in the following order: 

1. Railway station. 2. Reception at home. 3. Motor 
accident. 

“What is this picture about?’ 
“What is this a picture of?’ 
“What is represented here?’ 

The questions may be repeated in one or the other 
form twice or thrice to encourage the child to answer 
So long as the time limit is not exceeded. Forms of 
questions that suggest particularly enumeration, or 
description, or interpretation should be avoided. 

Remarks. It should be carefully noted as to what 
Constitutes enumeration (required for age III), what 
description (required for age VI) and what interpretation 
(required for age XID). Burt says, ‘replies giving a mere 
list of persons, objects, or details’ constitute enumeration; 
‘Phrases indicating actions or characteristics’ coAstitute 
description; and ‘replies going beyond what is actually 
visible in the picture, and mentioning the situation or 
emotion it suggests’ constitute interpretation. Sometimes 
Teplies are such as make it difficult to decide whether they 
constitute enumeration or description. For example: 
‘Here is a man’, or ‘He has an umbrella in his hand’. 
These. Tesponses should be scored minus rather than plus 
for this age because they show only what is present in the 
picture and do not tell anything about the ‘actions or the 
characteristics’ of the figures in the picture. The follow- 
ing answers would be plus: ‘The man is going with an 
umbrella in his hand’; ‘This man has caught hold of 
this man’, 

The Pictures selected for this test are taken from 
mee a high class Marathi Magazine depicting 

€. They are selected from among a large number 
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after careful testing as to their suitability and are used by 
courtesy of the proprietors, Manoranjan, Bompay. The 
pictures must contain a sufficient number of familiar 
objects, animals, and men, easily recognizable by small 
children; secondly, they should also show certain actions 
which can be easily described; and lastly, they should 
contain only one theme which can be properly interpreted 
by carefully observing the different parts of the pictures 
and their relations to one another. The pictures selected 
were found to satisfy very well all these conditions. Burt's 
or Terman’s pictures could not be used as they depict 
western life. Thus though the test is materially changed 
statistics of the present investigation show that they are 
almost of the same difficulty and serve the purpose of the 
three tests—enumeration, description and interpretation 
—equally well. \ or f 
This test shows very well the height of Binet’s genius 
in evaluating children’s answers. After studying these 
answers carefully he discerned clearly that about the age 
of three children can only recognize and name objects 
in pictures; about the age of six or seven children begin 
to recognize objects and their relations to one another so 
as to understand their mere outwardly visible actions ; and 
about the age of twelve or fifteen their associative powers 
are so far developed that they can put together and combine 
the several parts of a picture In such a way as to find the 
inner purport of the picture. This ability manifests the 
highly synthetic powers of the mind. The test 1s located 
in year VII by Binet, Terman and Bobertag and in year 
VI by Burt. 
VI, 6. Missing Features. (3 out of 4. Time limit 
4 minute.) 
TEXT AND PROCEDURE 
‘There is something wrong with this face. It is not 
all there. Part of it is left out. Look carefully and tell me 


what part of the face is not there ne 


> 
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If the child speaks of parts that are not drawn in the 
picture such as the body or the legs, say, 
“No; I am talking about the face. Look again and 
tell me what is left out of the face ?’ 
In case of failure, say, 
“See, the eye is gone.’ 
Then with the next picture, say, 
“What is left out of this face?’ 
With picture (d) which is different from the others, 
say, 
“What is left out of this picture?’ 


Remarks. As a rule children answer these questions 
promptly. The time limit is set down only as a guide 
in the case of children who sit silent so that after the lapse 
of the specified time the examiner may proceed to the 
next question. It is interesting to note that sometimes 
the children say, ‘the other eye’, or ‘the other ear’. 

This is one type of ‘completion’ test, in which the child 
is required to call up before his mind an image of an 
object that he has already seen and with which he is quite 
familiar and compare it with the present picture to find 
out the missing part. Other examples of such tests are 
filling in gaps in sentences having meaning, making up a 
Picture out of its parts, and rearranging a disarranged 
sentence, 

The features of the pictures in this test are all truly 
Binet’s, but they are all Indianized by giving them Indian 
form of hair-dressing, Indian ornaments and dress. The 
Tesults are therefore strictly comparable with Binet’s. 
Only in the case of the fourth picture which showed the 
whole human figure a good deal of change was inevitable. 
Still the picture has served the purpose in hand very well. 

In Marathi unfortunately there is only one word for 
mouth and face. So the formula of the question becomes 
a little unsuitable. But this can be avoided to some extent 
by using both the alternative forms of the word as shown 
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in the Marathi text. This procedure is found to answer 
the purpose very well. ° 


VI, Alternative. Naming Colours. (No errors.) 
TEXT AND PROCEDURE 


Point to the colours in the order red, yellow, blue, 
green. 

“What is the name of that colour?’ 

Sometimes the blue colour is named purple and with a 
good deal of plausibility. In this case have ready some 
purple paper and ask the child what colour it is; and 
then ask him the name of the blue colour. In all other 
cases no second attempts are allowed. 


Remarks. The test of naming colours is more difficult 
than the test of recognizing colours. As a rule, children 
recognize things first and then learn to associate the name 
with the things. Thus pointing to parts of body is easier 
than naming these parts. In the case of colours the 
recognizing and discriminating between colours 1s itself a 
hard task quite unlike discriminating between forms of 
familiar objects. Thus the test is hard enough for year VI, 
while the test of ‘naming familiar objects’ comes in year Ii. 
The conception of colour in the abstract, apart from the 
objects, is very difficult. Hence children take such a 
long time to recognize colours. 


There is a good deal of divergence in the location of 


this test. Binet locates it in year VU in his 1911 revision, 
I, while Terman and Burt 


Bobertag and Saffiotti in year vI ile 
locate itin year V. Our statistics put it in year Vi. 


CuapTer XII 
TESTS FOR YEAR VII 


VIL, 1. Repeating Sixteen to Eighteen Syllables. (1 
out of 3 absolutely correct : or 2 with one error each.) 


TEXT AND PROCEDURE 


“Now, listen. I am going to say something and after 
I am through I want you to say it over just like I do. 
Understand? Listen carefully and be sure to say exactly 
what I say.’ 
After this, read these sentences slowly, emphatically 
and so as to convey the meaning clearly. 
(a) ‘We will go out for a long walk. Please give me 
my pretty straw hat.’ 1 : 
(6) ‘We are having a fine time. We founda little 
mouse in the trap.’ 
(c) ‘Walter had a fine time on his holiday. He went 
fishing every day.’ 
After each Tesponse say, “Did you get.it right?’ 


Remarks. This test is one of repeating syllables having 
Sense as distinct from nonsense syllables. The number 
of nonsense syllables that a child of the same age can give 
1s much less. However, the syllables are to be given 
exactly in the same order and accurately. Mispronuncia- 
tions due to tender age may be disregarded. Any 
transposition, omission, or addition of syllables is there- 
fore an error. Burt following Binet (1908) closely has 


au peadenag these sentences into the Indian languages some 
aS are made in the meanin: , but the Tequirements of the test are 
sed, 
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only one sentence with 16 syllables and allows no error. 
Terman modifies this test by giving 3 chances with 16 to 
18 syllables and requires one to be given correctly or two 
with one error each. The difficulty in both procedures 
seems to be very nearly the same. We have followed 
Terman. Our statistics show that the test is a little too 
difficult for year VI, but quite easy for year VII. We have 
located it in year VII. In the Indian languages the syl- 
lables are written in the form of letters. Hence we name 
the test as ‘giving 16 to 18 letters’ in the vernacular. 

In all such memory tests the set of syllables or digits 
is to be read only once after securing the attention of the 
child. So responses obtained after a second reading are 
invalid and should not be counted. Below the level of 
the sixth year of age, however, it is very difficult to secure 
the attention of the child. Hence re-reading was allowed 
with the first set, but this was not counted and later sets 
were given only once. 

VII, 2. Copying @ Diamond. (2 out of 3.) 
TEXT AND PROCEDURE : 

Place the model printed on the card before the child 
with the longer diagonal pointing directly towards him. 
If a copy is to be made by hand it should be done in 
Indian ink with, sufficiently thick lines. The longer 
diagonal should be three inches and the shorter one an 
inch and a half. 

Give him pen, ink 

‘I want you to d 

Give three trials. 


. with, 
“Make it exactly like this one.’ But do not pass 
the finger around the edge of the model. F 
After each drawing is finished ask the child encourag- 
ingly, ‘Is it good?’ 
At the’end ask, 
‘Which one is the best?’ 


and paper, and say, 
raw one exactly like this. : ; 
As the child is drawing remind him 


> 
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Remarks. Score the diagram plus if it is recognizably 
a rhombus. The vertical diagonal must be longer than 
the horizontal. For guidance in ‘scoring refer to the 
printed scoring card, which is made up of the actual 
responses of children. For a pass two of three drawings 
should be satisfactory. Until we actually observe children 
of this age making these drawings, the test appears to us 
to be too easy. But it is very interesting to observe 
children making the drawings. It is really a very heavy 
mental burden to children of this age. Some fail to 
make the angles, and instead of trying to make convex 
angles many of them try to make them concave or re- 
entrant. Some, not knowing how to make a bend at the 
angles, make circles and others irregular turns. Others 
again not being able to make the angles sufficiently bent, 
fail to make the last ends of the lines meet together and 
thus are either forced to join the gap by an additional 
line or to leave the gap open. The test, therefore, requires 
the child to form a mental image of the diagram as he 
would make it and then to guide his fingers under the in- 
fluence of this projected image. A glance at tie un- 
Satisfactory drawings will make this clear, This is a very 
good test and ordinary training in schools seems to affect 
it but little. Binet (1911) and Burt locate it in year VI, 
Terman and Bobertag in year VIT, and Saffiotti in year 


ae Our own statistics warrant its inclusion in year 


VII, 3. Repeating Three Digits Reversed. (1 out of 3. 
Read one per second.) 


“TEXT AND PROCEDURE 


“Listen carefully, I am going to read some numbers 
now, but this time I want you to say them backwards. 


For example, if I should say i, 2, 3 0 2,1 
Do you understand? Cee eae ae 


TESTS FOR YEAR VII 173 


‘Ready now, listen carefully, and be sure to say the 
numbers backwards. e 
©2-8-3; 4-2-7; 9-5-8.’ 

If the child repeats the digits forwards instead of 
backwards repeat the instructions emphasizing the word 
‘backwards’. 

Remarks. This is the first test of ‘repeating digits 
backwards’. At this age children are often found unable 
to comprehend what is meant by reverse order though it 
is made clear by an illustration. It is very interesting to 
find that several children give the digits in the reverse 


order first arranging them in the descending order. For 
example, the above series are given back as 8-3-2, and 7-4-2 
5 the test of repeating 


and 9-8-5, However, in later year 
se order works as a better test than the one 


in the forward order, because the child 


memory by auditory images, 
and how many by motor images. 
pupils are sometimes seen to 
the digits in an effort to remember. _ 
comes to the aid of their auditory images. It affords us 
also a great lesson in educational method, showing us 
that we should make use wherever possible of kinaesthetic 
imagery along with auditory ani 


d visual, and that it is 
also very important to establish such kinaesthetic imagery. 


of Week. (Order correct. | 


vu, 4. Naming Days 
, 4. Naming Day 1 of 3 checks zorrect.) 


15 seconds. 2 0u 


TEXT AND PROCEDURE a 


“You know the days of the week, do you not? Name 


the days of the week for me.” 


> 
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If the child has not comprehended what is wanted and 
gives irrelsvant answers, say again, 
“No; that is not what I mean. I want you to name 
the days of the week.’ 
After the child has finished, check up by asking, 
“What day comes before Tuesday ?’ 
“What day comes before Thursday?’ 
“What day comes before Friday?’ 


Remarks. This is one of the tests of time orientation. 
It is very interesting to note how the sense of time 
develops in children. They begin to distinguish between 
different parts of the day about the fifth year (see V, alt. 1), 
days of the week and the month about the seventh year 
(see VII, 4 and VII, alt. 1), and months as parts of a year 
and the year about the tenth year (see X, alt. 2). 

The criticisms levelled against this test are that children 
give the names of days mechanically without having 
developed the necessary sense of time, and that the usual 
training in school or in enlightened homes males the 
children learn the names of the days of the week mechanic- 
ally thus placing them in an advantageous position in 
comparison with other children of illiterate homes or poor 
Surroundings. These criticisms are to a large extent 
removed by Terman’s device of introducing checks. 
But it was found in the present study that children who 
could give the names of days of the week could also 
answer correctly the checks with very few exceptions. 
Keep record of the time from the moment the child names 
the first day. 

The test was located by Binet (1908) in year [X, but 
Was dropped by him in his 1911 revision. Terman locates 
it in year VII, Burt in year VI and Bobertag in year VIII. 
Burt strictly following Binet has no checks in his test, 
but requires the days to be given in 10 seconds. 
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VU, 5. Counting Backwards Twenty to One. (40 
seconds. 1 error allowed.) ° 


TEXT AND PROCEDURE 


“You can count the numbers from 1 to 20, can you 
not? Now count them for me.’ 
When the child has finished, say: ‘Now count them 
backwards, like this, 20-19-18 and so on. Now go ahead.’ 
If the child says he cannot count backwards encourage 
him and say: ‘I know you can count them backwards 


very well. Go on.” 

Remarks. Binet wants the children to count down to 0. 
But it appears that this was not insisted upon, for children 
have no idea of zero and cannot count down to zero. All 
subsequent investigators rightly require counting from 20 
to 1 only. Terman allows a maximum of 40 seconds for 
this test, and we have retained this time limit. Fifty per cent 
of children of mental age between seven and eight years 
pass this test, of whom about 35 per cent accomplish the 
performance within 20 seconds. In order to make the 
instructions quite clear without much worry it is better to 


follow the procedure of Dr. Simon and make the child count 


forwards first and then backwards. Backward children 
count a few numbers backwards and then go on counting 
forwards. If the child has been specifically taught in 
school to count backwards, it is better not to give him this 


test. 
To pass the test the child is required to be familiar 
with the numbers and with their concepts so that each 
familiar to him as greater 


succeeding number becomes : 
by one than the previous number. Further the child has 


to keep constantly before his mind the object to be 
achieved, namely counting backwards and at the same time 
keep in mind the number that is uttered and imagine the 
number that is to come next. This requires a good deal 
of abstract number imagery. If the attentive attitude 
becomes slack at any moment the child immediately begins 


° 
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to count forwards as a result of the habit of counting 
forwards that has become automatic with him. 


VIL, 6. Giving Differences from Memory. (2 out of 3. - 
1 minute each.) 


TEXT AND PROCEDURE 


‘ What is the difference between a fly and a butterfly?’ 

If the child is found not to understand this, proceed : 

“You know flies, do you not? You have seen flies? 
And you know the butterflies? Now, tell me the 
difference between a fly and a butterfly.’ 

“In what way are these different?’ 

Similarly, stone and potato; wood and glass. No 
supplementary questions are allowed as they may serve 
as leading or suggestive questions. 

If the child says one is bigger or harder than the other, 
ask, ‘ Which is bigger (or harder)?’ 


Remarks. This is a very good test of intelligence. It 
throws the child on his own resources and mentaJ,equip- 
ment. The child has first to call up the images of the 
objects and then compare and contrast them in the ab- 
stract. These are the highest types of conceptual 
processes. We acquire and accumulate all our knowledge 
by means of the dual associative powers of noting 
differences and similarities. Our classification of matter 
and life into species and genera is based on this principle. 
An intelligent child of this mental age has therefore learnt 
to distinguish between common things by noting the 
differences. Of course the faculty of noting more minute 
differences develops with further acquisition of knowledge 
and the exercise of the mind in that direction. A botanist 
will find in two specimens minute differences which will 
be quite invisible to laymen. The differences between 
the common objects picked out for this test can be giveD 
by normal seven year old children. 
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To pass this test at this age any real difference noted, 
however trivial, is quite sufficient. Statistics show that 
the power of finding similarities between common things 
(IX, 3) is harder than the power of finding differences 
(VII, 6). In assessing the answers notice the tendency 
on the part of children to stereotypy. Starting, for 
example, by saying that a butterfly is white and a fly is 
black the child continues to give the same difference in 
the case of other pairs. Though the differential character- 
istics may be true of all the pairs such answers should be 
scored minus. Weak minds after finding out one kind 
of difference are exhausted and proceed without thinking 
to apply the same difference to all the others. 

Binet (1911) and Bobertag locate the test in year VIII. 
Our statistics agree with those of Terman and Burt in 
locating it in year VI. 


VIL, Alternative. Giving Day of Week and Day of 
Month. (Both correct, the second within 3 days of 
the actual date.) 

- 
TEXT AND PROCEDURE 
(a) ‘ What day of the week is today?’ 
(b) ‘ What day of the month is it? 
In the latter case if the boy says he does not know, say, 
‘Give it roughly.’ 

Remarks. Before using Binet’s test of ‘giving day and 
date’ it was considered whether it would be advisable to 
Score the responses to the questions on the Indian method 
of giving the names of months and days. But a little 
experience of testing with children showed ,that they knew 
the European names of months and the date better than 
the Indian. The Indian months are lunar months and 
the counting of the days of the month stops at the end of 
the bright half and the counting is done again in the dark 
half of the month, so that there are only fifteen days 


12 
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coming twice in a month. As this method of counting 
days is net used in daily transactions, children are not so 
conversant with it. On the contrary in all transactions 
and in school they use the date, the name of the month 
and year according to the Christian calendar. Hence they 
were found to be quite familiar with these. 

It was found, however, that the day of the week and 
day of the month were known much earlier than the 
name of the month and the year. So if all the four are 
lumped together the test, as we have remarked elsewhere, 
becomes practically a test of giving the two latter only. 
It was thus thought advisable to split it up into two parts 
—the day of the week and day of the month going in year 
VII and the name of the month and the year going in year 
X, the test of year VII lying on the borders of year vil 
and year VIII in point of hardness. 

_ Requiring all the four items Binet and Burt put the test 
in year VIII and Terman with the same items in year IX. 
Burt gives the order of difficulty (so that the later ones are 
more and more difficult) as (1) day of the week, (2) month, 
(3) year and (4) day of the month. Our statistics gut it as 
(1) day of week, (2) day of month, (3) year and (4) month. 


CuarTeR XIII 
TESTS FOR YEAR VIII 
VIII, 1. Finding Value of Coins. (15 seconds.) 
TEXT AND PROCEDURE 


Arrange three one-anna pieces and three two-anna 
pieces, all nickel coins, on the table before the child thus: 
1,1, 1,2, 2,2. Then say, 

“You know this?’ (pointing to the anna piece). 
“And you know this?’ (pointing to the two-anna 
piece). 


“Now tell me how much the value of all these coins 


1Sig 

Renwarks. This test is exactly parallel to Binet’s test. 
The coins are similar to the French coins of sous and 
double-sous. American investigators have used stamps as 
they have no similar coins in America. The test with 
stamps is harder than the one with coins. Burt uses 
pennies and half-pennies, but this makes the calculation 
fractional and might be a little harder. He assigns the 
test, however, to year VII. Our statistics show that it 
is a little too hard for year VII, but easy enough for year 
VIII, and we have, therefore, assigned it to this year. 
This is one of the best tests. It is so easy to give 
and to score. It does not depend to any great extent 
on school instruction, nor do children of superior homes 
get advantage over those of inferior homes, since all 
children have almost equal opportunities of handling 


these coins. 


° 
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VIII, 2. Repeating Five Digits. (1 out of 3. Read 1 per 
o second.) 


TEXT AND PROCEDURE 


Secure the child’s attention and read the following 
series to the child distinctly and at a uniform speed of 
about one per second. Avoid sing-song ways of reading. 
Re-reading any of the series is not allowed above the level 
of seven years of age. Below the level of seven years, 
children are fidgety and the greatest problem is to secure 
their attention. Hence re-reading was allowed in their 
case only with the first series; but such success was not 
counted, ~ 

3-1-7-5-9 ; 4-2-8-3-5; 9-8-1-7-6. 

Remarks. In giving these ‘digit’ tests the examiner 
should begin with the series one step below the one suited 
to the mental age of the child and then the higher series. 
This provides just a little practice but removes the effects 
of fatigue. Later on as the examination continues the 
higher tests of digits should be given as they come 1m 
among the age series of tests. Burt differs in this and 
gives the ‘digit’ tests all together, and this gives a good 
deal of practice, but at the same time produces fatigue 
very quickly. It is difficult to say which of these causes 
influences the results most. Further, presumably if a 
child fails with five digits and by chance succeeds with one 
of the series of six digits, he would be taken as having 
succeeded with five. On the whole on looking to the loca- 
tion of these ‘ digit’ tests by Burt and comparing the same 
with that of others, it appears that by his procedure the 
tests have been rather too easy for children. Burt also 
gives the digits at the rate of one every half second. Terman 
advises giving one every second. The best method and 
one that works well is to give them at the rate of one 
every half second below the level of seven years of age ani 
at the rate of one every second above this level. If they 
are given at the rate of one every second below the level 
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of seven years the children begin to repeat the digits 
before the examiner finishes giving them. ° 
Psychologically the test of giving digits lies between 
that of giving nonsense syllables and that of giving sense 
syllables. Sense syllables in sentences having meaning 
have a good many associations and are held together in a 
gestalt by the meaning of the whole sentence. Digits have 
some meaning and as such can be retained better than abso- 
lutely nonsense syllables. At any age, roughly four times 
the number of sense syllables can be given as the number 
of digits. In this connexion it should be borne in mind 
that some of the digits are made of more than one syllable. 
This is particularly so in the Kanarese language as con- 
trasted with the Marathi. In Kanarese, out of the digits 
from 1 to 10, two are of three syllables each and eight 
of two syllables each. In Marathi on the contrary owing 
to the fact that the last syllable in this language is not 


usually emphasized, two of these become practically of 


two syllables each and eight of one syllable each. Thus 
he Marathi digits 


as regards the number of syllables the 
resenfole the English digits, while in Kanarese the 
difficulty is much greater. But statistics show that the 
number of syllables does not much affect the number of 
digits given. This is one more argument in favour of our 
assertion that the meaning of language 1s more important 
in psychological associations than the empty shell of 
sound syllables. 


VIII, 3. Comprehension, Third Degree. (2 out of 3. 
Read once. After 5 to 10 seconds read a second time 
and then allow 30 seconds more.) 

TEXT AND PROCEDURE © 
(a) ‘What’s the thing for you to do when you have 
broken something which belongs to someone else? 
(b) ‘What’s the thing for you to do when you are on 
your way to school and notice that you are 1n danger of 
being late?’ 


e 
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(©) ‘What's the thing for you to do if a playmate hits 
you without meaning to do so?” 
When repeating the question its form must not on any 
account be changed. 


Remarks. The ‘comprehension’ as well as some other 
tests have not been properly timed, nor is the rule as to 
the limitation of repetitions of the question scrupulously 
observed in some previous revisions. Terman says the 
question may be repeated once or twice. Burt says 
Tepeat once if necessary, and twenty seconds are usually 
allowed to elapse although the directions seem to be that 
one should not be too pedantic over the time limit. It 
is a matter of experience that a good deal of difference is 
made by repeating a question once or twice or three 
times, more particularly a comprehension question. 
Backward children who fail to comprehend a question 
when read once or even twice, may begin to comprehend 
the same when read a third time. To avoid all such 
vagueness the procedure is made more exact in the present 
tevision. Only one Tepetition is allowed and thay from 
five to ten seconds after the first reading. After the second 
Treading a maximum of thirty seconds is allowed for the 
reply. A great many children, of course, answer the 
comprehension questions promptly, but a few dull 
children take too long and so the time limit helps the 


Questions (2) and (c) were included by 
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more difficult sub-tests should be separated, grouped 
severally, and re-assigned to the proper ages. » 


VIII, 4. Definitions, Superior to Use. (2 out of 4. 
J minute each.) 


TEXT AND PROCEDURE 


(a) ‘What is a balloon?’ 

(b) ‘What is a tiger?’ 

(c) ‘What is a football (or a ball)?’ 
(d) ‘What is a soldier?’ 

Use the word ‘ball’ instead of ‘football’ more generally 
with girls, since some of them are unfamiliar with the 
latter. 

Remarks. This is the hardest test to score in all Binet’s 
series of tests. After studying the definitions of objects 
given by children, Binet came to the conclusion that 
children of the mental level of about six years define objects 
in terms of their use and those of about nine years define 
thenzin terms of description or genus. This classification 
of responses is quite good so far as broad principles go, 
but when we come to actual details a number of difficulties 
arises and different investigators have classified the res- 
ponses in different, categories. We shall first of all point 
out the nature of the two classifications and then discuss 


a few examples. 


A. Definitions by use 


Use? includes (1) action or functional use ; and (2) use 


for us. e 
Examples of (1): it goes up (for balloon) ; it eats us (for 
tiger) ; it bounces (for football); he carries a gun (for 


soldier). 


1 Cyril Burt, Mental and Scholastic Tests, p. 42. 
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Examples of (2): to sit in (for balloon) ; it is in a circus 
(for tiger)s to kick (for football) ; he keeps watch (for 
soldier or policeman). 


B. Definitions, superior to use 


These include (1) description of shape, size, colour, 
material of which it is composed, actions etc.; and 
(2) higher class or genus, with some kind of differentia. 

Examples of (1): it is like a motor-car (for balloon) ; it 

has stripes on it (for tiger); it is of leather (for football); 
he carries a gun, he wears a kind of cap (for soldier). 
__ Or again : it goes high up, men sit in it (for balloon) ; it 
1 in the forest, it eats people (for tiger); boys kick it, it 
goes up (for football) ; he carries a gun, he catches thieves 
(for policeman), 

Examples of (2): it is a kind of motor car; or, it isa 
car that goes up in the air (for balloon), (both are correct 
definitions ; but ‘a car’, particularly as it is given in the 
Indian language without any qualifying word is incorrect) ; 
it is an animal that eats people, or, it is a kind of animal 
(for tiger) ; it is a big ball; or, it is a kind of ba! (for 
football), (simply ‘a ball’ is incorrect) ; he is a man who 
Catches thieves (for policeman). 

number of observations require to be made on this 
test. In the first place Binet uses the same words for 
both the ages—VI and the IX. Perhaps this was a better 
method from the point of view of pure psychological 
Investigation. Terman, however, departs from this pro- 
cedure and uses words which more generally evoke use 
definitions in year V and other words, which more generally 
evoke description or classificatory definitions in year VIII. 


We have generally follow. dT 
selected when om owed Terman. Whatever the words 


_ Secondly, 
tions by acti 
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On carefully studying the responses in the present in- 
vestigation it was found that quite a large number of 
intelligent children, even much above the mental level of 
eight years to which the higher type of responses belong, 
define objects in terms of actions more than one. Hence 
it was thought that when an object was defined in terms 
of only one action, it belonged to the mental level of five 
years, but when it was defined in terms of more than one 
action, it was regarded as a descriptive definition and 
assigned to year VIII. This latter type of definition 
proceeds from the desire of the mind which, not being 
satisfied with only one action, proceeds to give more 
actions than one, which greatly restrict the application 
(the denotation) of the definition. To restrict the applica- 
tion of the definition to a smaller class of objects is 
analogous to giving the genus and then the differentia. 
Thirdly, definitions by genus without any kind of 
differentia or a qualifying word have been scored minus. 
Children even of low intelligence give definitions in terms 
of genus without a qualifying word. For example, they 
Sayer football is a ball’. This is minus for the higher 
age. On the contrary if a child says “a football is a kind 
of ball’, he passes in the higher test. It is almost as good 
a definition as ‘a football is a 
from the desire of the min 
of the word ‘ball’ to a smal 
‘a kind of’. 


VU, 5. Naming Six Coins. (No error. Give in order 
indicated anna, pice, rupees quarter-rupee, half- 
rupee, two-anna piece.) 


TEXT AND PROCEDURE 


Procedure same as in V, 5. 
Binet and Burt (following Binet closely) use 


Remarks. C 
nd locate the test in year IX. A good many 


nine coins 2 


? 
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other investigators do the same and locate the test in 
year IX or.X. Terman, however, uses only six coins and 
locates it in year VIII. Our statistics with the six Indian 
coins go to show that the test is suitable for year VIII, 
but it should be observed here that as the two-anna piece 
is the hardest of all and as no error is allowed in the test, 
the test becomes a test of only one coin, namely the two- 
anna piece. The quarter-rupee and two-anna piece are 
current both as silver and nickel coins. Silver coins 
should be used first and if any one of these is found to 
be unfamiliar the nickel coins may be shown. The 
quarter-rupee and two-anna piece should be named as 
‘four annas’ or ‘four-anna piece’ and ‘two annas’ or 
‘two-anna piece’, It is not enough to give the names as 
‘pavali’ and “chavali’. These names themselves are 
vaguely remembered by children and very often they are 


transposed, and no reliance should therefore be placed 
on these responses, 


VHT, 6. Reading and Report. (2 facts : 10 errors : 
2 minutes.) oe 


TEXT AND PROCEDURE 


ng is Binet’s selection as adapted by Terman, 
y changes as required to suit local conditions: 
Bombay,/September Sth/A fire/last night/burned/three 
houses/near the centre/of the city./ It took some time/to 
Put it out/ The loss was fit 


Seventeen families/lost their ho 


aie asleep/in bed/a fireman/was burned/on the 


Put the above ‘passa e, printed wi 
, witho the 
card contained j pic Baie oe 


n the packet of th i 
the child and say P © test material, before 


> 


ae ,1 want you to read this for me as nicely as you 
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Ask the child to read aloud and help him in case he 
cannot read any individual words, counting these as 
errors. 

Carefully record the number of errors made and the 
time taken. It is convenient to use a stop-watch in all 
cases where time is to be carefully recorded. If one is not 
available have at least a watch with a seconds hand. 
When the child has finished say, 

‘Very well done. Now, I want you to tell me what 
you read. Begin at the beginning and tell me everything 
you can remember.’ 

If the child stops after saying a few words, say further, 

“And what else? Can you remember any more of 
it?’ 

If the child misunderstands and thinks that the passage 
is to be given word for word, say, 

‘Tell me in your own words all you can remember 
of it.” 

Don’t ask any supplementary questions. Only urge 
him.on encouragingly so that he tries his utmost. 


Remarks, It is essential that the child’s response 
This is a difficult task but 


should be taken down verbatim. 
it can be done with a little practice if only the first letter 
of every word is written down as the child talks and then 
it is completed after the child has finished. In scoring 
for memories it is enough if the ideas are correctly re- 
produced. The exact words are not required. The 
passage as given above divided by means of bars is a great 
help in scoring. After the child’s response is taken down 
underline the memories and then count. — 
Tt will be noticed that this test occurs-1n years VIII, IX 
and X with different scores. SO according to our general 
rule it should be scored in the highest year, the conditions 
of which are satisfied by the child’s responses, and should 
therefore not be made use of for other ages. The same 
thing applies to the * vocabulary’ test or the ‘ free 


> 
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association’ test. In the eighth year the child has no great 
mastery over reading, and so he should be allowed two 
minutes for reading with not more than ten errors. This 
standard is determined from the actual responses of 
children. It should be observed that as the child advances 
mentally he makes fewer mistakes, takes less time to 
read and remembers more facts. It may then be asked 
Why it is necessary to lay down all the three conditions. 
It is always safer to impose all these conditions, because 
a child of low intelligence by a good deal of coaching 
may learn to read well, but it is less likely that he will 
remember the required number of facts. If, on the 
contrary, the time limit is not set, some children may read 
very slowly or even twice over and so be able to remember 
more facts. In fact the valuable factors both of speed 
and accuracy are beautifully employed in this test. The 
test, however; should be omitted in the case of children 
who have not been taught reading or who have not 
attended school for at least two years. 

Burt says that Binet purposely sets no time limit as 
Speed of reading depends on school practice. He coneurs 
with Binet in giving the following as the average time 
of reading: 

At 8 years, 45 seconds. 
t 9 years, 40 seconds. 
t 10 years, 30 seconds, 
At 11 years, 25 seconds. 


uit should be temembered that these are the average 
times and the time limit should therefore be much higher 
than this. Terman allows 35 seconds in year X. 
The Passage in Enslish contains only 68 syllables, while 
that in Kanarese contains 134 syllables and the one in 
Marathi 116 syllables, The number of facts is kept the 
same as in the original, namely 20. We have, therefore, 
Set down the following as the time limits: 


Jn the 8th year,.2.minutes, 
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In the 9th year, 1 minute. 
In the 10th year, 40 seconds. 


The actual average times of reading were: 
In the 8th year (i.e. at average age Tk years), 55 
seconds. 
In the 9th year (ie. at 84 years), 53 seconds. 
In the 10th year (i.e. at 94 years), 41 seconds. 
In the 11th year (Le. at 10} years), 40 seconds. 


A few words about the psychological importance of 
reading are necessary here. Many critics say that children 
should not be unnecessarily penalized if for want of 
Opportunities they are unable to read. There is certainly 
a good deal of truth in this but only up to a certain limit. 
Even when children are given sufficient opportunities, as 
in the case of all children regularly attending school, it 
has been found by actual experiment that there is a good 
deal of difference between different children in their 
ability to read. Intelligent children certainly read much 
better and with better understanding. bed 

In, fact good reading does not depend merely on ability 
to recognize the letters, as the letters are inconspicuous In 
such continuous reading. The same 1s true to a lesser 
extent even with words. It is the ideas conveyed by the 
words, the meaning of the passage, that is grasped by 
the mind. It is doubtful whether the complete images 
evoked by the words stand forth in every intelligent reading 
or hearing. But it is possible that these images remain® 
in the background as in @ subconscious world and are 
associated with the meaning as @ whole which runs 
smoothly and swiftly in the conscious world of our mind. 
The reading of a backward child is therefore lacking in 
spirit and meaningless, because the child’s mental imagery 
is so poor that the letters or words that the child reads 
cannot evoke any meaning in his mind. The letters 
and words are to, the child as so many meaningless 
syllables. His reading would resemble the reading of 


’ 


2 
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nonsense syllables by an intelligent child or adult. 
Further, language development means ability to think in 
the abstract with the aid of language signs as vehicles of 
thought. And this ability to think in the abstract is one 
of the best signs of superior intelligence. These considera- 
tions fully justify our retention of this test as a test of 
intelligence, with the safeguards we have provided. 


VII, Alternative 1. Tying a Slip-knot. (Model kept 
before the child. A spare thong. 2 minutes.) 


TEXT AND PROCEDURE 


Use round leather thongs such as those used for football 
covers. Make the knot ready in advance of the experiment 
and show only the completed knot. The loop should be 
sufficiently large and the knot loose so that the turns of 
the thong may be easily seen. Say, 

_ You know what kind of knot this is, don’t you? 
It is a slip-knot. I want you now to take this other thong 
and tie the same kind of knot round my wrist.’ 

At the same time give the other thong into the hands 
of the child and present your wrist before him. ‘I'he 
completed slip-knot should’ be kept on the table before 
the child with the loop turned away from him. The child 
might inspect the knot by taking itin his hand. The stand- 
ne Part should be sufficiently long. Let the child actually 
ty the knot. _ In the knot made by the child, the standing 
Eee S sometimes smaller than the other end. Score this 
plus if the knot is otherwise all right. After the child 

nishes, Whether the knot is correct or not, ask him. 

i 7 it exactly like this one?’ ; 

it is ine it i i imit i 

ths rae eee: he may correct it if the time limit is 
(Remarks. As Indian children were uite unfamiliar 
a ie bow-knot, it was thought that fhe test would be 
F un unsuitable in their case and an, attempt was made 
© substitute a similar test familiar to them and equally 
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difficult, The slip-knot was ultimately selected. This knot 
is generally used by Indians to tie copper ghadas to the 
ends of ropes used in drawing water from wells. But 
children of seven and eight years were actually found to be 
unacquainted with this knot. They invariably fell to 
examining the model carefully and imitating its loops 
in tying the new knot. In doing this they sometimes 
took much more than two minutes, which is too long, as 
the maximum time allowed is only two minutes. This 
seemed therefore to test the real intelligence of children 
more than it would have done, had the children had 
previous acquaintance with the knot. The test showed. 
a steady increase in the percentage of passes as the age 
increased, but the correlation of the test with mental age 
as determined by the scale as a whole was rather low, 
being 0:55. The test is put down as an alternative test 


in year VIII. 


VII, Alternative 2. Ball and Field. (Score 2, that 
is inferior plan.) 


TEXT AND PROCEDURE 


Draw a circle about 24 inches in diameter, leaving a 
small gap in the side next the child. This can best be done 
by cutting out a circle of the required size out of a thick 

or blue pencil round the margin 


card, and passing a red : 5 
leaving a gap of required width. The circular line drawn 


should be of sufficient thickness. 
Then say, ‘ 

“Let us suppose that your playing ball has been lost 
in this round field. You have 10 idea what part of the 
field it is in. You don’t know what direction it came 
from, how it got there, or with what force it came. All 
you know is that the ball is lost somewhere in the field. 
Now, take this pengil and mark out a path to show me 
how you would hunt for the ball so as to be sure not to 
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miss it. Begin at the gate and show me what path you 
d take.’ ; . 
ees Strictly to this wording. In particular avoid 
using a word like ‘around’ which might suggest a circular 
path to be traced. ru 
If the child simply points the path with his finger, say, 
“No; you must mark out your path with the pencil 
so that I can see it plainly.’ 3 
Sometimes the child stops after tracing a bit of the 
path and might say or think the ball is there. Then say, 
“But suppose you have not found it yet. Which 
direction would you go next?’ This last formula will 
have to be repeated several times. ; 
After the child has finished see if any plan governs his 


drawing. The drawing is scored for two ages, the eighth 
and the fourteenth. 


Requirements for year VIII. Some sort of plan should 
be evidenced in the drawing though perhaps not fully 
Suited to serve logical purposes. If there be no sort of 
Plan at all the performance is a failure. For example, 
mere random lines which may cross or re-cross one anutuer 
or a single straight line or curved line are failures. On 
the contrary if there be some attempt to make a search 
by some sort of zig-zag lines, or lines on the ‘wheel plan’, 
that is Tadiating from the centre of the circle towards 
the circumference, or on the ‘fan plan’ that is spreading 
out like a fan usually from the gate and so on, the attempt 
counts plus. In alf these plans, which are plus for year 
VUI but not for year XIV the path traced is usually not 
continuous and the lines are not parallel. 


Requirements for year XIV. If the line is continuous 
and parallel so that no big gaps are anywhere left un- 
Searched the plan is plus for year XIV. The following 
are such typical plans as given by Terman: 1 


1 Terman, The Measurement of Intelligence, p. 212. 
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1. A very nearly perfect spiral usually beginning at 
the gate or the centre of the field. 

2. Concentric circles. (In this case the circles need 
not be joined together.) 

3. Transverse parallel lines going from side to side 
joined at the ends. 

The printed scoring card will be an aid in assessing the 
plans. 

Remarks. This test is one added by Terman in the 
Stanford revision. One does not feel quite at ease in 
administering the test. In the first place the children 
cannot realize that the map drawn is that of a very big 
field. They do not find the necessity of going round. 
They seem to think that they can stand in one place and 
look all round for the ball. Secondly, often it is very 
difficult to see if there is any plan in the drawing of the 
child. Sometimes even an intelligent child takes a wrong 
direction and fails in his plan. The first impulse of a 
child on seeing the map of the field is to close the gap 
with.his pencil. This is a common characteristic of the 
mind, which likes to complete what is left unfinished. 
Every gap even in acquired knowledge has to be filled in. 
We have placed the test as an alternative one in year VIII, 
and as one of the regular ones in year xIV. The cor- 
relation of the test as used for year VIII with mental age 
is 0°71 and as used for year XIV it is 0°66. 


CHAPTER XIV 


TESTS FOR YEAR IX 


IX, 1. Repeating Four Digits Reversed. (1 out of 3. 
Read one per second.) 


TEXT AND PROCEDURE 


The series are: 6-5-2-8; 4-9-3-7; 3-6-2-9. 
Procedure same as in VII, 3. 


IX, 2. Making Change. (2 out of 3 correct. 15 seconds 
each. Read only once again if required.) 


TEXT AND PROCEDURE 


Give the problems orally in the following order: 


(a) ‘If I were to buy 4 rupees worth of cloth, and 
should give the shop-keeper 10 rupees, how much money 
would I get back?’ 

(6) ‘If I bought 12 rupees worth and gave the shop- 
keeper 15 rupees, how much would I get back?’ 

(c) ‘If I bought 11 rupees worth and gave the shop- 
keeper 20 rupees, how much would I get back?’ 

The problems are to be solved orally. If two answers 


are given the second is to be scored according to the 
general rule. 


Remarks. Binet uses actual coins and makes the 
problem one of shop-keeping. This procedure makes it a 
little more concrete, and perhaps slightly easier. The 
child is made the shop-keeper and he has some boxes tO 
sell and some cash. The cash placed before him is in 
definite coins. The experimenter wants to purchase one 
of the boxes and offers a higher coin and asks for change- 
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The child is actually required to make up the change 
from amongst the coins and hand over the same to the 
experimenter. Binet places this test in year IX. Burt, 
following the same procedure with English coins, places 
it in year VIII. We have followed Terman’s method of 
verbal arithmetic with Indian coins and have found it 
easy enough for year IX and slightly too difficult for year 


VIII. 

The test require 
knowledge of the p 
but the ability to visua 


which of the two operations, ad : 
to be employed in this transaction. The process of im- 


agining a transaction from auditory sensations, is really 
a hard one and cannot be successfully tackled by feeble- 
minded children of very much higher age. They begin to 
add or sometimes even to multiply instead of subtracting. 


s on the part of the child not only a 
rocesses of addition and subtraction, 
lize the transaction and find out 
addition or subtraction, is 


IX, 3. Giving Similarities—two things. (2 out of 4. Any 
real likeness is plus. 1 minute each.) 


- TEXT AND PROCEDURE 


Say to the child, 

‘I am going to name 
some way, and I want you 

(a) ‘Mango and banana—in 

Similarly, 

(6) Iron and silver. 

(c) Steam-ship and tonga. 

(d) Wood and charcoal. 

After the first pair it is not necessa 
formula. Simply say, 

‘In what way are... and... alike?’ 

The child very often, probably not liking to lift the 
heavy burden of finding a solution to the problem, says 
he does not know, or they are not alike. Then it is 
necessary to say to him ina persuasive tone, 


two things which are alike in 
to tell me how they are alike.’ 
what way are they alike?’ 


ry to repeat the whole 
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‘They are alike in some way. You must tell me in 
what way they are alike.’ 

If a difference is given instead of a similarity, say, 

“No, I want you to tell me how they are alike. In 
what way are...and... alike?’ 

Remarks. The test of giving similarities is psycho- 
logically harder than that of giving dissimilarities. While 
the latter is easy enough for year VII, the former, even 
with the lenient way of scoring it, namely making two out 
of four enough for a plus, is hard enough for year IX. The 
test of giving similarities was used by Binet in 1905, but 
was not standardized for any age. It was standardized 
by Terman and located in year VIII. Feeble-minded as 
well as younger children more often give dissimilarities, 
which shows that the mind first tries to distinguish 
between objects by noting differences before noting 
similarities. This test is not timed by Terman but for 


Teasons already explained, it has been found better to 
time it. 


IX, 4. Using Three Words in a Sentence. (2 out of3. 
Oral. I minute each. Repeat formula once again, 
if necessary.) 


TEXT AND PROCEDURE 


The three sets of words are: 

(a) Boy, ball, river, 

(6) Work, money, men. 

(c) Trees, Tivers, lakes. 
i “You know what a sentence is, of course. A sentence 
1s made up of some words which say something. Now, I 
am going to give you three words, and you must make up 
@ sentence that has all three words in it. The three 
words are—boy, ball, river. Go ahead and make up 4 
Sentence that has all three words in it,’ 

The answer must be given orally. Similarly with the 
other sets of words, but with these sets use the shorter 
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formula: ‘Now make up a sentence having the words 
AGERE in it.’ 

If the instructions are not comprehended repeat them 
once again, but never change the formula in any way. 

If it is found that the child is labouring under the mis- 
apprehension that the sentence is to be made up only with 
these three words and that no other words are to be used, 
say, 

‘The three words must be put with some other 

words, so that all of them together will make up a 


sentence.’ 
If the boy thinks that the three words are to be used 


in three sentences, say, 
‘No. Make only one sentence using all three words.’ 
To be regarded as plus, (i) the sentence must be a simple 
sentence, and (ii) it must make good sense and should 


contain no absurdity. 


Remarks. Binet’s procedure is to give only one trial 
with the words—Paris, river, fortune. He also requires 
a written response, and this makes the test a little harder, 
locating it in year X. We have followed Terman’s pro- 
cedure of giving three trials with three different sets of 
words and requiring an oral response. This procedure is 
certainly better than,Binet’s and leaves less to mere chance. 
With this procedure the test is well suited to year IX as 
was found by Terman also. In the third set of words 
we have replaced ‘desert’ by ‘trees’ as it was found that 
Indian children haye generally no knowledge of deserts. 

In scoring the responses, we have not met with the 
difficulties mentioned by Terman or Burt in the English 
construction of sentences. Terman has <llowed a com- 
pound sentence with two distinct ideas as plus for year 
IX. Burt has allowed two distinct ideas as plus for year 
X. Our responses show that only one simple sentence 
with one idea is easy enough for year IX. With English 
sentences such responses would be hard enough for year 
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X or XI. As regards the second requirement of the 
sentence, that is containing no absurdity, we also met 
with no serious difficulty in scoring. The children who 
gave correct responses from the point of view of sentence 
structure generally gave sensible sentences. 

Burt says:1 ‘A set of sentences in which the thought 
is well co-ordinated into a unitary story or description, 
passes (that is for year IX, which requires one idea or 
sentence). “London is a big place. It has a river in it. 
And many people come there to make money.”’ We have 
distinctly disallowed this. Nor have we found the neces- 
sity of scoring this plus with the formula we have used. 
Binet allows an absurdity in the sentences, but not Terman. 
We have found that this makes no difference in the score 
since, as said above, when the first condition is satisfied 
the second is invariably so. 

This test is a very valuable one, It is of the general 
type of ‘ completion’ tests, For success in it, the associa- 
tions formed by children of each of these words with other 
ideas must be very rich, so that when three words are 
uttered, the children can join them into one cobzzent 
idea with the help of these preformed associations. 
More intelligent child has always keener observation and 
forms a greater number of such associations. 


IX, 5. Reading and Report: (6 facts: 5 errors: 
1 minute.) 


See VIII, 6. TEXT AND PROCEDURE 


IX, 6. Free Association, 35 words in 3 minutes. 
(Record eve, 
“« 


ry half-minute score separately.) 
Say, TEXT AND PROCEDURE 


“Now, I want t 


, © see how many different words yoU 
can name in 3 minu 


tes. When I say “ready”, you must 
* Cyril Burt, Mental and Scholastic Tests, p. 52. 
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begin and name the words as fast as you can, and I will 
count them. Do you understand? Be sure to do your 
best, and remember that just any words will do, like 
“clouds”, “dogs”, “chair”, “happy”, “come”, “go”. 
Ready; go ahead.” 

The instructions may be repeated once again if they are 
not understood. But generally there is no necessity for 
this. 

Do not disconcert the child by staring at him. Keep 
your eye away from him or on your record sheet. Record 
the words verbatim if possible, but if there is no assistant, 
this is generally not possible. It is interesting to record 
at least the class of words given, such as concrete objects, 
abstract ideas, verbs, adjectives, and so on. Repetitions 
should not be counted. 

If the child stops altogether, 


then say, : 
‘Go ahead as fast as you can. Any words will do.’ 


Keep on urging like this if the child stops for more than 
15 seconds. 

Sime children begin to give sentences or to count; 
then say, 

‘Counting 
name separate words. Go ahead.’ 

Proper names are not allowed; but my’ 
may be allowed. 

Remarks. This is a test which was found to be most 
deceptive in its working, particularly in the form in which 
Binet used it, namely, giving sixty words in three minutes. 
While even many normal adults could not pass in this test, 
with a score of sixty words, there were a few, children even of 
nine and ten years of mental age, who could give more than 
sixty words. From the percentage of passes, the test in 
Binet’s form was found difficult even for the adult stage. 
Then the difficulty sometimes arose, whether a child who 
passes in this test but fails in all the tests of years XII and 


wait for 15 seconds and 


(or sentences) is not allowed. You must 


thological names 


° 


200 MEASURING INTELLIGENCE 


XIV, should be scored plus only in this test in year XVI 
For these reasons, the test is relegated to the class of 
alternative tests and is located in year XVI. For interest- 
ing comparison, the actual number of words given by all 
children above the level of seven years of age was 
recorded and the mean and median scores of children of 
the several chronological ages, were found out. The 


following table gives the mean and median scores at the 
several ages, 


Chronological Number of| Mean Median x ‘ 
age children ee saree emarss 


7to 8 Years 22 35 35 Low score in 
8to 9 50 38 37-5 | tenth year 
9to10 ,, 61 34 30 probably 
due to 
detained 
children i0 
toll ,, 86 42 40 Primary IV. 
Ilto12 ,, 75 43 40 Gun 
12to13_,, 70 48 47 Note that 
i tO Lae 55 59 55 56 there is 
15 i 12 ” 36 52 48 practically 
iétoity a2 26 56 53 noriseabove 
ivdoria 28 52 48 the 14 year 
” 13 34 48 level. 
18 to 20 ss 20 58 60 


Tate’ Sly ae Baal |p enh 


It was thus found that the normal score for age Ix 
was 35, and that for ‘very superior adult? was 80. At 
these two extremes, the test is more reliable than at year 
ae Now and then a child is found who sits silently 
i roughout the three minutes although encouraged several 
ene to give words. Sometimes a child gives three 
Be Our words and then goes on Tepeating these same words 

veral times, at the same time appearing to make an effort 
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to find new ones. This is an interesting form of stereotypy 
and is a symptom of weak minds. 

When this widely divergent speed of association revealed 
by Indian children is compared with that of western 
children, one is inclined to believe that the very slow 
environment of eastern children is responsible for this. 
The western child is surrounded by men and objects that 
are moving fast and is forced constantly to think and 
react to these very speedily so that quick thinking, and 
the speedy movement of associated ideas in the mind, 
grow into a habit with him. On the contrary, the 
environment of an eastern child being very slow, there is 
no necessity for him to think speedily at all. The same 
thing is also to be seen in Indian schools, The teachers 
never pay regard to the cultivation of speed in work and 
the children go on at their own snail’s pace. In the street 
the schoolboy lazily plods along in tune with the sur- 
rounding moving objects, the slow-moving cart, the 
leisurely cowboy and so on. Of course, in some of the 
greater Indian cities, life is very much quicker but the 
population of our cities, as compared to the general popu- 
lation, is like a drop in the ocean. So the speed of work 
of our general population is very much slower, and speedy 
work means a speedily thinking mind. The lesson we have 
to learn from this for our educational system, is to devise 
ways and means to’cultivate speed in our school work. This 
need is all the more urgent on account of our slow environ- 
ments. Our arithmetical problems and other pieces of 
school work may be timed and the normal speed of accom- 
lishing these pieces may be determined and children trained 
to attain this speed. Only by such methods can we hope 
to remedy a fundamental defect in our educational and 
social systems. The writer for some time tried a method 
of class-room teaching which greatly enlivened the children 
and was instrumental in cultivating speed in their work. 
When an example or piece of work was set, the children 
were asked to work it out and return their answer books, 
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which were arranged on the master’s table in order of 
precedence. The books were then marked in such a way, 
that the earlier children got more marks. For example, 
the first boy if his work was right got 10 marks, the second 
and the third got 9 marks, the fourth and the fifth got 8 
marks and so on. This enlivened the children very much 
and after a short time the children understood the value of 
quick working. This is mentioned only as an example of 
how teachers may devise small class-room methods to 
attain the object in view. 

The habit of rapid thinking is certainly an important 
factor for success in this test. Some psychologists have 
thought that the surrounding objects afford clues to words 
and require children to close their eyes during the test. 
Far from helping the children, the presence of a number of 
Objects is a hindrance in the way of selecting words quickly. 
It was observed again and again, that though a child began 
naming one or two surrounding objects he could not proceed. 
When he named a table ora cupboard he seemed to exhaust 
the objects around him. Nor could he see that the ‘drawers’ 
or ‘handles’ or ‘books’ (in the cupboard) were new 
words. After giving only one or two names of surrounding 
objects he usually fell back on his mental resources and 
began to give words from his imagination. What Binet 
has said about absent objects applies equally well to 
Present objects. He says:1 ‘Little children exhaust an 
idea in naming it. They say, for example, “hat” and then 
pass on to another word without noticing that hats differ 
in colour, in form, have various parts, different uses and 
accessories, and that in enumerating all these they could 
find a large number of words.’ There is therefore no 
point in making children close their eyes which, in the case 
of some children, being unusual, even disconcerts them 
and obstructs their thought processes. The room in which 
children are tested may, if so desired, be as bare as possible, 


1 
Quoted from Terman, The Measurement of Intelligence, p. 273. 
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as Terman advises; but even this is found to be unnecessary. 
The fact that, though children are surrounded by a number 
of identical objects, some of them can name a good many 
and others hardly any, is an excellent illustration of the 
fact that the same physical environment can assume various 
different forms according to the mental ability and equip- 
ment of the observers. Thus the sight of the same flower 
may excite only a vague colour sensation in a child, may 
present a beautiful and esthetic shape to an artist or may 
appear to be made up of several important parts such as 
stamens or pistil to a botanist. 

The most intelligent way of tackling the problem is to 
give the names of objects, or parts of objects, connected with 
the object that is named. For example, a child gives the 
word ‘tree’ and then names its parts such as, ‘branches’, 
‘leaves’, ‘flowers’, or gives names of objects associated with 
the given word, such as‘ garden’, ‘creepers’ and so on. Such 
an intelligent method is followed by very few children. 
Only about two or three children in the whole of our 
testing did this. The majority of children named an object 
and then gave one or two objects associated with the given 
word and passed on to think of objects more distantly 
associated with it. 

Only a very few of the children go on finding abstract 
words or words having abstract relationship with the given 
word. No doubt, only advanced children are capable 
of doing this; but merely from the point of view of giving 
the maximum number of words, such a method is not a 
very successful one. 

It is interesting to note some of the causes of failure in 
this test. First of all, it is the poverty of mental content 
and previously formed mental associations that is the main 
cause of failure. As Terman says: ‘The main factors 
in success are two, (1) richness and variety of previously 
made associations with common words; and (2) the readi- 
ness of these associations to reinstate themselves.’ But 
apart from this poverty of mental associations, there are 
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certain other factors which cause failure in this test even 
with some intelligent subjects. Some children fail owing 
to their very emotional nature; they are too shy or nervous. 
In fact, shyness plays a greater réle in this test than in any 
other. Some intelligent children get the impression that 
they are to give very difficult or out of the way words. 
Hence they waste time in finding these. A few are led away 
by verbal associations of similarity of sound, and begin 
to give words thyming with the given words, although they 
are warned against it, This occurs more particularly 
when the test of finding rhymes is given before this test. 
Children who are talkative succeed with this test better 
than thoughtful but more reticent children, although the 
Ormer may be far less intelligent than the latter. Some 


children are given to hasty work and hasty replies. Such 
children fail in some oth 


haste but these get ac 


ords are given does not remain con- 
mber of words given in the first half 


Half-minute periods 


Ist 2nd 3rd 4th Sth 6th 
Bombay-Karnatak =O 62 5 48 38 
Stanford Tevision 7 18 125 10-5 9 He 7 
London revision #2057193 “713:4" 10°3' | (gis 7-3 66 
Burt’s figures however are obtained in a slightly different 


eS 


TESTS FOR YEAR IX 205 


10 years, that of Burt’s group 9-5 years, while in the present 
study it is 9-5 years. 

The corresponding average scores in the successive 
half-minute periods in the present revision for adolescents 
of fifteen and sixteen years of age are as follows: 


Half-minute periods 
Ist 2nd 3rd 4th Sth 6th 
Average age 14} years .. 16 9 8 7 6 6 
Average age 15} years... 17°7 106 85 7 5:8 64 


For comparing simply the speed of association in differ- 
ent half-minutes it is better to work out the percentages of 
words given in these half-minute periods. They are: 


Ist 2nd 3rd 4th Sth 6th 


Bombay-Karnatak .. 296 183 148 14:2 11:8 11-2 
Stanford revision (Ter- 
man) Bo 2775, A9SL 6) 13-7 13 10:7 


London revision Burt) .. 29:5 205 157 13 112 104 


It will be seen that the biggest drop in all the revisions 
is after the first half-minute. There is no warming up 


period. ‘ : 
Lastly, some of the very backward children give sentences 


instead of words, even though they have been told to give 
words and not sentences. This seems to suggest that the 
units of ideas are sentences and not words. When a child 
thinks of a horse, can he get an image of the horse simply, 
or does he imagine things in some such form as “this 
horse is black’, ‘a horse is yoked to a tonga’, ‘I 
saw a horse in the bazaar’? There are very strong reasons 
to suppose that the latter form is the unitary form of our 
ideas, though we may not be sufficiently trained in the use 
of language to express these ideas in the form of sentences. 
The subject is one which requires exhaustive study. 
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IX, Alternative. Vocabulary, twenty words. (Equivalent to 
7,200 out of 36,000 words of Marathi language; or to 
5,600 out of 28,000 words of Kanarese language.) 

TEXT AND PROCEDURE 
Place the card of printed words before the child, and 
say, 
‘I want to find out how many words you know. 

Listen and when I say a word, you tell me what it means. 
‘What is an orange?’ 1 
‘What is a bonfire?’ 

‘Roar. What does roar mean?’ 
If the child hesitates being diffident about giving a proper 
definition, Say a little encouragingly, 


“You know what a bonfire is. You have seen a bonfire. 
Now what is a bonfire?’ 


If the child is still silent, say further, 

“Just tell me in your own words: say it any way 
you please. All I want to find out is whether you know 
what a bontfire is,’ 

If the child’s answer is not quite satisfactory, or is im- 
Perfect, say, 


‘Explain. I don’t understand. Explain what you 
mean,’ 


Adhere Strictly to the above formule. Never illustrate 
¢ use of a word in any way, such as by: using it in a sen- 
tence, Rigid definitions are not expected from children. 
Sometimes jn giving meanings even a change of part of 
speech is allowed, 


Remarks. assessing the definitions given by children 


years, is very poor. In the twelfth year they just begin 
to define abstract words correctly (see XII, 3). Hence 


> These words are given only for the sake of illustration, The 
actual words 


c of the vocabularies in the two Indian languages are 
&iven on the vocabulary cards of these versions. 
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below this level, provided the child shows that in some 
way he knows the meaning of a word the definition should 
be scored plus. Nouns may be rendered into adjectives 
or verbs, or again in terms of long explanatory sentences 
but, so long as the correct idea is expressed, the response 
should be scored plus. 

For scoring purposes, it is enough if the child defines 
the requisite number of words, for example 20 words from 
both lists together in this year. But it is interesting to find 
the total vocabulary of the child in every case. It is done 
as follows. This list consists of 100 words selected from a 
small Kanarese dictionary containing about 28,000 
words. These 100 words are chosen according to a definite 
scheme, say the first word from every fifth page. That is, 
these 100 words are representative of the 28,000 words in 
the dictionary. Thus if a child can define only 20 words 
out of 100 (if only one side is used only 10 words are 
enough, which should be doubled), he would be able to 
define 20 per cent of the whole number of words in the 
dictionary; that is, his total vocabulary according to the 
lay of chance is 5,600 words. The Marathi dictionary 
from which the list is made up consists of 36,000 words, 
so the average Marathi vocabulary of a child of 9 years is 
7,200 words. Strangely, the average number of words 
defined by Kanarese and Marathi children in the several 
ages came very nearly to the same figure. So we have re- 
tained the same figure for both Kanarese and Marathi 
children for all the ages. The following table gives the 
mean and median scores of Kanarese and Marathi children 


separately in the several years: have 
Age next birth-day 8 9 10 12 14 16 16 
Mean 208 23.225 Si, Si gS.) 52 
Kanarese 
Median 20 23 25 30 38 46 52 
( Mean 14 20 25 31 49 49 50 
Marathi 


( Median 13, 19 25 27 48 46 51 
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The ‘vocabulary’ test should not be given unless the 
mother tongue and the language learnt by children in 
the school are the same. In Kanarese districts quite a 
number of children has Marathi as their mother tongue 
and learn Kanarese in schools and vice versa in Marathi 
districts bordering on Karnatak. In such cases, it has 
been found doubtful which of the two languages a child 
knows better. Hence the test has been standardized only 
on children whose mother tongue and school language 
coincide. Contrary to expectation the test has been found 
to be a very good test of intelligence. One might have 
thought that the test depended a good deal on schooling, 
but it is not so. The correlation of this test with mental 
age as determined by the scale as a whole is 0:89, Just 
as an intelligent child picks up from his environment 
more knowledge than a duller one of the same age, so also 
he picks up more words from the language. Thus a wider 
vocabulary means wider knowledge and higher intelligence. 


CHAPTER XV 
TESTS FOR YEAR X 


X,1. Arranging Five Weights. (2 trials of 3 correct.) 
TEXT AND PROCEDURE 


Use five pill-boxes 1} inches or a little less in diameter, 
all identical in appearance and load them with lead foil 
or lead shot until they weigh 3, 6, 9, 12 and 15 grams 
respectively. The contents should be properly packed in 
cotton wool and should not rattle. The lead shot or foil 
should be as far as possible in the very centre. Mark these 
boxes on the under surface by letters like P, S, Y, C, H, 
so that after the child has arranged the boxes, the examiner 
can silently turn them over and check the arrangement. 
Place these boxes on the table in an irregular fashion before 
the child and say, 

‘See these boxes. They all look alike, don’t they? 
But they are not alike. Some of them are heavy, some are 
not quite so heavy, and some are still lighter. No two weigh 
the same. Now, }' want you to find the heaviest one and 
place it here. Then find the one that is just a little lighter 
and put it here. Then put the next lighter one here, and 
the next lighter one here, and the lightest of all at this 
end (pointing each time at the appropriate spot). Do 
you understand? 

‘Remember now, that no two weights are the same. 
Find the heaviest one and put it here, the next heaviest 
here, and lighter, lighter until you have the very lightest 


>> here. Ready, go ahead.’ 


Note that the instructions are repeated with a shorter 
formula. This is always necessary. 


, 14 
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If the child still does not understand, repeat the whole of 
the instructions once again. No further help should be 
given. The child should not be shown how to weigh the 
boxes in his hand; finding out the correct procedure is 
part of the test. 

Some children get the impression that the performance 
should be done as quickly as possible; others take a longer 
time and check their first arrangement. For uniformity 
after the first arrangement, it is better to say, 

“See again if you have placed them properly.’ 


Remarks. Always record the order in which the child 
places the boxes. According to Weber’s law, the ease 
with which the differences between successive weight boxes 
are distinguished should be in ascending order beginning 
from the end of greatest weight, the hardest difference to 
distinguish being that between 15 and 12 grams and the 
easiest one that between 6 and 3 grams. On referring to 
the actual statistics we find that the percentages of passes 


im estimating the differences between the successive pairs 
are: 


Difference between 15 and 12 grams 11% 
” 33) 12009: 5 91% 
9 29 9 2” 6 ” 94% 
” 35)GlWG" Eee ae 86% 


This is a corroboration of the truth of Weber’s law. The 
slight fall in percentage in the last pair appears to be due 
to the fact that the lightest weights are so light that it is 
difficult even to feel their weight on the hands. 

i ae : Not merely a test of sensory discrimination. If 
a 1 would, probably, be of less value as a test of in- 
eliigence; for, as has been observed already, even lower 


7 After this formul: i i 
a there is sometime: ect 
arrangement being S the chance of a corr 


fe ; 3 Spoiled, but we are unable to help this. The 
aueee mie be given in all cases. Terman expressly disallows this 
P, though some other workers have allowed it. 
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animals sometimes have greater sensory discrimination 
than man. Binet calls it a test of ‘ sensorial intelligence’. 

The test requires in the first place proper comprehension 
of the instructions; in fact, this is an important factor in 
the proper solution of the problem. We have therefore 
always insisted on laying down accurate procedure in giving 
the instructions. The wording of the test should not be 
changed even in the slightest degree. The speed with which 
the instructions are given, the proper enunciation of the 
phonetic sounds, the emphasis on keywords, the number 
of repetitions of the instructions, should all be carefully 
laid down. In comprehending the instructions the children 
are required to visualize the several items of performance 
contained in the text of instructions, keep them in mind 
till all the items are given, weave them together so as to 
form one whole, and decide upon the goal to be reached. 
After the goal to be reached is discovered a great effort of 
attention is required to keep it in mind until the several 
adjustments and adaptations, that are required to reach the 
goal, are made. 

This test is one of the most interesting tests from the 
children’s point of view. It is a test which requires some 
doing on the part of children. Children are fonder of doing 
concrete things than of listening to things or thinking in 
the abstract. The, test, therefore, serves as a great relief 
when given after a good many other tests that require 
abstract thinking. If it is given at the beginning it arouses 
the child’s interest and he takes to testing more kindly after- 
wards. The correlation of the test with mental age 
however is not very high. It is 0-57. 

Note down any peculiarities in the performance. Intel- 
ligent children lift the weights and balance them by a slight 
movement up and down in the hand, sometimes succes- 
sively in the same hand, sometimes simultaneously in the 
two hands. The former method is the better of the two. 
Backward or younger children often lift two or all of the 
boxes together in the same hand. Another point in 


e 
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which backward children generally fail is in grasping the 
idea of arranging the weights in descending order of weight. 


X, 2. Repeating Twenty to Twenty-two Syllables. (1 out 
of 3: or 2 with 1 error each.) 


TEXT AND PROCEDURE 


(@ ‘ The apple tree makes a cool pleasant shade on the 
ground where the children are playing.” 

(6) ‘It is nearly half-past one o’clock; the house is very 
quiet and the cat has gone to sleep.’ : 

(c) ‘In summer the days are very warm and fine; in 
winter it snows and I am cold.’ 


Procedure same as in VIL i. 


Remarks. It is interesting to note how the memory for 


syllables increases with age. The following table gives this 
comparison: 


A Increase in 
. No. of sylla-| Increase in Increase per 
Age in years bles Bien ageinyears| SY lables year 
given 
it © 
Iv 13 1 6 6 
VII 18 3 5 1-7 
x 22 3 4 1:3 
XIX 30 9 8 9 


The increase 
Steadily decreas 
the increase in 
(see p. 134), 


Per year in the number of syllables given 
2s as the child advances in years, Compare 
the number of digits given as age increases 


1 5 4 
The Kanarese and Marathi version 


Ss are not mere translations, 
but the number of syllab’ 


les is kept the same. 
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X, 3. Naming the Months. (20 seconds: 1 error in 
naming. 2 checks of 3 correct.) 


TEXT AND PROCEDURE 


‘Name all the months of the year.’ 
‘What month comes before April?’ 
‘What month comes before July?’ 
‘What month comes before November?’ 


Ask these questions straight away and give no other help, 
even to start him off with any one month. The child may 
start with any month provided he completes the cycle. 

Keep a record of the time from the moment the child 
names the first month. Sometimes even intelligent children 
may not recollect the name of the first month at once and 
may waste a good deal of time. 

Remarks. See Remarks under VII, 4, on time orienta- 
tion. 

This test is criticized on the score that it depends a 
good deal on schooling or training. But it is one thing 
to,know the months by rote and quite another thing to 
have time orientation of this order. The checks in parti- 
cular and the test X, alternative 2, go to show whether this 
much time orientation has appeared. On the whole, the 
test has served its purpose well and there is not much weight 
in the criticism. 


X, 4. Drawing Designs from Memory. (1 correct, I half- 
correct. Expose 10 seconds.) 


TEXT AND PROCEDURE 


Before exposing the card say to the ch'ld, 

‘This card has two drawings onit. Iam going to show 
them to you for ten seconds, then I will take the card away 
and let you draw from memory what you have seen. 
Examine both drawings carefully and remember that you 


have only ten seconds.’ 


2 
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Provide the child with paper and pencil and then expose 
the card for ten seconds, taking care that the card is pre- 
sented to him in the right position, with the Greek key 
pattern to his left and the truncated pyramid to his right. 
After ten seconds quickly remove the card out of sight and 
cover it up or insert it in the packet, so that there is no 
temptation on the part of the child to cast his glance in that 
direction. Let the child begin to draw as soon as possible 
after the card is removed. The drawings on the scoring 
card will help the examiner to mark each diagram correct, 
half-correct or wrong. The following hints will be found 
useful in scoring. 

Correct: The peculiarities of the drawings as regards 
right angles, the different individual parts and eccentricity 
of the inner rectangle are all correctly reproduced. The 
drawing need not be neatly drawn from the artistic point of 
View nor the straight lines perfectly drawn. One of the 
rectangles in the truncated pyramid diagram may be drawn 
Square or one of the top squares in the Greek key pattern 
may be turned outside. The eccentricity in the truncated 
Pyramid may be shown in any direction. The whole 
diagram may be inverted if otherwise perfectly correct. 

Half-correct: The drawings are generally correct, but 
some (only one) important peculiarity may be wrongly 
drawn or not drawn at all, for example eccentricity is not 
shown at all; both rectangles are drawn as square or vertical 
tectangles in the truncated pyramid ; angles are rounded off 
Instead of being drawn square; the turns in the Greek key 
Pattern are drawn sometimes less sometimes more in 
number. 

Failure: When. the figure is incorrectly drawn as regards 
More than one of the essential peculiarities. 

Remarks. 


It is difficult to lay down exactly in words 
what constitu 


utes a success, a half-success, or a failure. The 
ee drawings shown on the Scoring cards will be a great 
€lp. Burt has attempted to analyze the errors and lay 
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down the method of scoring, but his scoring seems to bea 
little too lenient.1 The first two diagrams of the truncated 
pyramid which he shows as successful will have to be 
taken as half-correct according to the above instructions. 

According to Binet, the chief factors required for success 
in this test are, ‘attention, visual imagery, and a little 
analysis’. The child has to concentrate his attention on 
the drawings, fix the visual imagery in his mind, with some 
analysis as to how the lines are placed and their relative 
sizes. There is another important factor, which intelligent 
children make use of and which is not mentioned by Binet. 
This is the motor memory. The child, as he sees the dia- 
grams, traces the lines inhis mindimagining his fingers going 
round the diagrams. When he does this, the chances of 
his success are greater as his motor memory comes to his 
help where his visual imagery fails. According to Terman, 
analysis is an important factor. He points out that one 
of the diagrams consists of thirteen lines and the other of 
twelve and this number is much beyond the memory span 
for lines, unless these lines are grouped and the grouping 
analyzed and remembered as a lesser number of units. 
For example he says: ‘The design to the right which is 
composed of twelve lines, may be reduced to four elements: 
(1) the outer rectangle; (2) the inner rectangle; (3) the off- 
centre position of the inner rectangle; and (4) the joining 
of the angles. Of course the child does not ordinarily 
make an analysis as explicit as this; but analysis of some 
kind, even though it be unconscious, is necessary to 
success.’2 It should be remembered also that the time 
of exposure in this experiment is much more than the time 
usually allowed in tachistoscopic studies by which memory 
span is determined. 

Binet and Burt placed the Greek key pattern to the right 
and found that failures on this were much more frequent 


1 Cyril Burt, Mental and Scholastic Tests, pp. 53-55. 
2 Terman, The Measurement of Intelligence, p. 261. 


> 


216 MEASURING INTELLIGENCE 


than failures on the truncated pyramid pattern. This is 
probably due to the fact that the figure on the left hand 
receives our greater attention, because as a result of our 
reading habits it is examined first. Terman reversed the 
position and found that the failures were almost equally 
divided between the two. The more difficult figure was 
placed to the left and secured greater attention. Our statis- 
tics agree with Terman’s and show that the failures on the 
Greek key pattern are almost exactly equal to the failures 
on the truncated pyramid pattern. A good many children, 
however, drew the second figure first, though it was placed 
to the right in the original. This is probably because they 
thought it easier and they could attempt it first. . 

Binet (1911), Terman and Burt all agree in placing this 
test in year X. Our statistics also do the same. 


X, 5. Finding Rhymes. (3 rhymes for each word. 1 
minute for each part. 2 out of 3 correct). 


TEXT AND PROCEDURE 
Say, 


“You know what a rhyme is, of course. A rhyme is a 
word that sounds like another word. Two words rhyme if 
they end in the same sound, understand? Take the two 
words “hat” and “cat ”, They sound alike and so they 
make a rhyme. “Hat Stat”, “cat? “bat” all thyme 
with one another, Now, I am going to give you a word, 
and you will have one minute to find as many words as you 
can that rhyme with it. The word is “day”. Name all 
the words you can think of, that rhyme with “day”.? 

If the child begins to give words without meaning, say, 

‘The words you give must have meaning.’ 

Af the child fails with this, give three words that rhyme 
with ‘day’ and Say, 


etm these sound alike with “day”. Do you under- 
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Proceed further after this, or directly after the child has 

given correct rhymes with the first, as follows : 
‘Now you have another minute to name all the words 
you can think of, that rhyme with “mill’”.’ 
Similarly with the third word ‘spring’. 
If the child gives words that have no nasal sound, say, 
‘I want words with a nasal sound.’ 

Scoring should be done liberally taking as correct proper 
names and negative terms formed by adding a prefix to the 
given word, provided they rhyme properly. 

Remarks. Binet’s procedure of giving this test, as also 
that of Burt, seems to be much harder than this one which 
is Terman’s. Binet gives only one word and requires three 
rhymes. In the present procedure three trials are given 
requiring three rhymes for each, of which two have to be 
correct. Again Binet’s word is trisyllabic, and Burt’s 
dissyllabic, which are both consequently harder than 
Terman’s monosyllabic words. Our words are dissyl- 
labic, but they are easy enough, perhaps easier than mono- 
syllabic words, as monosyllabic words would be harder to 
give in the Indian languages than dissyllabic ones. Besides, 
the illustrations given in Terman’s version are more ela- 
borate than Binet’s. This seems to be responsible for the 
wide divergence in the location of the test. Binet (1911) 
locates it in year XV, Burt in year XII, Terman in year IX, 
while the present revision places it in year X. 

The test is found to be a very good test of intelligence 
and it satisfies very well all the requirements of such. Its 
correlation with mental age as determined by the scale as 
a whole is 0-78, and the percentage of passes in the test 
from year to year shows a fine rising curve. Psycholo- 
gically the test requires the child to fix the goal permanently 
in mind and under the guiding force of this goal to find 
other words of similar sound by a trial and error method. 
After a word is found, it must be compared with the given 
word, the memory of which is also firmly retained and the 
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child sees whether the new word satisfies the conditions 
laid down. This is no mean task for the associative 
powers of the mind. A little remissness in any of these 
essential requirements results in failure. Backward 
children either fail to keep the goal fixed in mind, or to 
remember the given word, or to awaken their powers of 
memory by which the whole store of vocabulary is searched 
for similar words by the method of trial and error or of 
verbal associations, or finally in the power of self-criticism. 
Thus when the word ‘hill? is given the child makes words 
like ‘fill’, ‘rill’, ‘bill’, and sees which of these words are in 
his vocabulary. The mind of a backward child works like 
that of a normal child in a sleepy condition. The mind 
is dissociated and cannot hold together all the conditions 


laid down in the problem. One or more of these slip out 
and hence the solution is incorrect, 


X, 6. Reading and Report. (8 facts: 2 errors: 40 
seconds.) 


TEXT AND PROCEDURE 
See VIM, 6. 


Remarks. Terman allows 35 seconds for reading, while 
we have allowed 40 seconds. But Terman’s English passage 
contains 68 syllables, while our Kanarese passage contains 
134 syllables and the Marathi passage 116 syllables. 


X, Alternative 1. Vocabulary, twenty-five words. 


TEXT AND PROCEDURE 
See IX, Alternative test. 


X, Alternative 2, Giving Month and Year. (Both correct.) 


TEXT AND PROCEDURE 
“What month is it?’ 
“What year is it? 
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The name of the month must be given, and not simply 
the number, and the year—both according to the Christian 


calendar. 
See VII, Alternative test. 


CHAPTER XVI 


TESTS FOR YEAR XII 


XI, 1. Detecting Absurdities. (3 out of 5. 4 minute 
each. After 5 seconds read a second time.) 


TEXT AND PROCEDURE 


Secure the child’s attention and say, 7 

‘I am going to read a sentence which has something 
foolish in it, some nonsense, I want you to listen carefully 
and tell me what is foolish about it” 

Then read each of the following twice, as stated above, 
emphasizing the key words: 

(a) ‘A man said, “I know a road from my house to 
the town, which is downhill all the way to the town and 
downhill all the way back home ”’ 

“What is foolish about that?’ 

If the child’s answer is not clear say again, 2 

‘Tam not sure that I know what you mean. Explain 
what you mean. Tell me what is foolish in the sentence 
Tread?’ Similarly the rest. 4 

(6) ‘An engine driver said that the more carriages he 
had on his train the faster he could go.’ 

(©) * Yesterday the police found the body of a girl cut 
into eighteen pieces. They believe that she killed herself. 

Sometimes children Say this is foolish because nobody 
kills herself. Then Say, “She might have been tired of life 
and might have thought of killing herself.’ : 

(d) ‘There was a railway accident yesterday, but it 
Was not very serious, Only 48 people were killed.’ ; 

(2) ‘A bicycle rider being thrown from his bicycle in 
an accident, struck his head against a stone and was 
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instantly killed. They picked him up and carried him to 
the hospital, and they do not think he will get well again.’ 
Any sensible answers are correct. 


Remarks. Of the five sub-tests in this test three are 
Binet’s, namely, (c), (¢@) and (e). The first two are substi- 
tuted by Terman for Binet’s two sub-tests which are as 
follows: 

(1) ‘I have three brothers—Jack, Tom and myself. 

* What is silly in that?’ 

(2) ‘A man once said: “If I should ever grow desperate 
and kill myself, I shall not choose a Friday to do it on; for 
Friday is an unlucky day, and would bring me bad luck.” 

* What is foolish in what the man said?’ 1 

These two appear to be slightly harder than Terman’s, 
The difficulties in these tests pointed out by Terman do 
not exist in Indian languages, but we have preferred to 
retain Terman’s selections. Terman, however, requires 
four to be correct out of five, while Binet would require 
only three out of five. The latter procedure is better, and 
with this procedure we found that the test is suitable for 
year XII, that is, about 40 per cent of children between 10 
and 12 years of age and 74 per cent of those between 12 
and 14 years pass it. With Terman’s procedure, that is 
on the basis of four out of five, the test is found to be hard 
enough for year XIV in which 53 per cent are found to 
pass the test. 

The test is one of the best tests in the series, in that it 
hardly requires any schooling or training and children of this 
age with common sense or ‘mother wit’ can easily pass it. 
It correlates very highly with the mental-age as determined 
by the test as a whole, the correlation being nearly 0-9. 
It requires on the part of the child the ability to visualize 


1 Cyril Burt, Mental and Scholastic Tests, pp. 56 and 57, which give 
Binet’s tests adapted for London Children. 
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the items given and find out the logical incongruity between 
the several items. For this of course the child must have 
acquired a previous knowledge of certain facts, such as the 
slope of a road and the apperceptive mass connected with 
it obtained by actually walking over such roads; or the 
experience that a heavier vehicle is harder to pull and 
moves with less velocity and so on. The greater the number 
of items to be reconciled and the less organized the acquisi- 
tion of previous experience, the more difficult the test. 
The logical incongruity assumes various forms in the differ- 
ent sub-tests. In the first the child is required to know all 
the properties of a sloping road, such as that walking down 
it is easier than walking up, water flows down such a road 
and not up and hence to reason that the same road 
cannot be downhill both ways. For the second problem, 
the child is required to have possessed kinaesthetic memories 
of heavy and light carriages. The child in various ways 
in his childhood gets experience in drawing toy carts or 
other loads and preserves these memories in his nervous 
system connected with the muscles that are used in dragging 
such loads. Such kinaesthetic memories now help the 
child to reason that a heavier train cannot move faster 
than a lighter one. In the third problem, the child has to 
visualize the girl cutting herself into eighteen pieces and to 
bring Into proximity with this his knowledge that a living 
thing dies immediately it is cut into two pieces and being 
unable to do anything further cannot cut itself again. In 
the fourth problem, the visualization is also very important 
but more difficult. The child must create a mental picture 
of a train that is derailed or some such thing and of forty- 
cight people that are dead. Then only the child sees the 
gravity of the situation. In the fifth also very much the 
same kind of visualization is necessary. The child’s 
attention must be focussed on the Picture of the cyclist 
dying on the spot. Then only can he find the incongruity 
of this statement with those that follow. 
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XII, 2. Construction Puzzle. (Healy and Fernald, 3 times 
in 5 minutes.) 


TEXT AND PROCEDURE 


The above is a drawing of the dimensions of the 
form-board with the several pieces fitted into it. It can be 
locally made by a careful carpenter. It is an open rectangu- 
lar box whose external dimensions are 34 in. x 44 in. x} in. 
deep, while inside it measures 3 in.x4in.x4 in. deep. 
The wood pieces that fit in are } in. in thickness and are 5 
in number. Their dimensions are 31," in.; 23x 1 in.; 
2x1 in.; 1X14 in.; 1X14 in. . 

Place the outer frame of the form-board on the table in 
front of the child with the longer side nearest to him. 1 


2 Terman places it with the shorter side nearest to him. Apparently 
both are alike in the results. 


224 MEASURING INTELLIGENCB 


Put all the smaller pieces in a heap before him a little further 
away than the frame. The smaller blocks fitted in in their 
proper position should not be seen by the child. Then say 
to the child, 

“I want you to fit in these blocks in this frame as quickly 
as possible. If you do it rightly they will all fit in and 
there will be no space left over. Go ahead.’ 

For a plus he must do it three times in a total time of 
five minutes. 


Remarks, It is very interesting to observe children per- 
forming this feat. Intelligent children do it with a proper 
understanding of space relations. Backward children 
cannot project their imagination even slightly, and proceed 
with the performance till the last move, even though, 
obviously, success by these moves is impossible; or they 
put the first piece in such a way that a small gap is left at 
its side, where obviously no other piece could go; or again 
they try to insert a broad piece in a much narrower space 
and go on trying to force it in though it is quite clear that 
it cannot go in. There is always an element of trial and 
error in the performance of both intelligent and backward 
children, but in the case of intelligent children there is more 
insight and less trial and error while in that of the backward 
there is more of trial and error and less of insight. 

This test is quite apart from other tests in that it requires 
no linguistic ability and depends only on the ability of 
manipulation. It is therefore a very good test as a change- 
Terman Says: ‘The test has a lower correlation with in- 
telligence than most of the other tests of the scale.’ Our 
finding however is quite the reverse. It has a very high 
correlation withemental age as determined by the scale as 
a whole, namely 0-85, and it shows a steady rise in the 
percentage of passes from year to year. We have never 
found a very backward or a very young child succeeding 
In it by virtue of mere trial and error in the specified time, 
nor have we found any very intelligent child failing in it. 
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On the contrary it is a test in which children take very 
great interest, as intelligent doing is always better liked by 
children than mere verbal reproduction or abstract thinking. 
Any one who has studied Kéhler’s experiments on apes 
will easily see how even simple acts, which appear very 
simple to us, require very great insight and cannot possibly 
be performed merely by the method of trial and error.t 
Terman says nothing of doing the performance as quickly 
as possible, but it appears to be better to tell the child what 
exactly is expected of him, without making him nervous by 
unnecessarily hurrying during the performance itself. 


XII, 3. Defining Abstract Words. (3 out of 5. 1 minute 
each to start definition.) 


TEXT AND PROCEDURE 


The words are: 

(1) Pity, (2) Revenge, (3) Charity, (4) Envy, (5) In- 
justice. Say, 

‘What is pity?’ 

“What do we mean by pity?’ 

If the child answers in terms of the given word itself as 
‘pity means to pity someone’, say, 

‘Yes, but what does it mean to pity someone?’ 

Logical definitions are not required. It is enough if the 
meaning of the word is brought out by any sort of expla- 
nation or by examples. It is good to analyze what elements 
are required in the definitions in order to score them plus.? 

Pity has the idea of (i) tender feeling or helping attitude, 
(ii) when another person is in difficulty or is suffering. 


1 See Kohler, Mentality of Apes, pp- 130-3. In one instance the 
chimpanzee, when he was given two sticks which could be telescoped 
at the ends by fitting the end of one into the hollow of the other tried 
to reach the bananas by pushing one of these sticks outside the cage 
with another that he held in his hands. 

2 Cyril Burt, Mental and Scholastic Tests, p. 64. 
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Revenge has the idea of (i) another person doing some 
kind of injury to us and (ii) our answering it with a similar 
or a greater injury, either in thought or execution. 

Charity has the idea of (i) giving something to others or 
showing kindness to others, (ii) when they are in need, or 
for religious purposes. 

Envy has the idea of (i) feeling uneasiness or dissatis- 
faction, (ii) when others are in an advantageous position, 
have obtained some sort of material gain or superior 
Position. 

Injustice has the idea of (i) one’s having done something 
and (ii) another person returning some sort of punishment 
or act for it that the first act did not deserve. Sometimes 
the same person (i) may do or think something and (ii) may 
deny having done it or thought so. 


_ Remarks. Binet’s words are ‘kindness’, ‘justice’ and 
charity’ and he requires two correct responses out of 
three. Terman has five words, ‘pity’, ‘revenge’, ‘charity’, 
envy’, ‘justice’, and requires three correct responses 
out of five. We have followed Terman except that we 
have substituted ‘injustice’ for ‘justice’, The vernacular 
word for ‘justice’ is ‘nydya’. This word unfortunately 
1s colloquially used in a sense almost the opposite of 
Justice. It is used in the sense of ‘quarrel’. Hence the 
word had to be discarded and the opposite word 
injustice’ or ‘anydya’ had to be used. This word has 
no ambiguity about it. Binet’s word ‘kindness’ has been 
discarded by many subsequent investigators. The defini- 
ons cannot easily be scored, perhaps on account of the 
word being too easy and incapable of being expressed in 
simpler terms. “Pity’, ‘revenge’, and ‘envy’ have also 
been used by other investigators and admit of easy scoring. 

The test was located by Binet (1911) in year XII, with 
a slightly different procedure as stated above, by Terman 
in year XII, by Burt in year XIV, by Kuhlmann in year XI, 
and by Bobertag in year XII. There is thus very great 
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uniformity in the location of the test, which speaks well 
for its value. 

A child’s ability to define words can be analyzed in the 
first place into two parts: his conception of the exact 
connotation of the terms and his power of expression. The 
former depends on his logical acumen and the latter on the 
development of his linguistic ability. Both these are found 
from various kinds of tests to grow side by side with intel- 
ligence. When we examine the vocabulary of children we 
find that they pick up the names of the most common 
concrete objects first—possibly those connected with their 
own bodies or the names of the most common objects in 
their environment. Thus they learn to name their mother 
and father first, then they name their hands, eyes, nose, 
etc, (III, 2); then other less familiar objects in their sur- 
roundings such as cat, dog and so on. Here again there 
are two stages; the stage of recognition and the stage of 
expression. These two stages exist also in our acquisition 
of new words as we add to our vocabulary throughout life. 
For is it not within the experience of every person that 
when he meets new words in his reading he first seeks to 
know their meaning? At this stage the person cannot 
use the word. Later on as he becomes more familiar with 
the word the associative bonds between the meaning and 
the system of labial and vocal muscles and the correlative 
system of nerves which are concerned with speech become 
so strong that as soon as the person intends to express a 
certain meaning those words automatically come out of 
his vocal organs. When a child learns the meaning of a 
word like ‘cat’ or ‘tree’ he does so after a long time. 
First he carefully studies the things which are called ‘cats’. 
It is by slow observation of the characteristics that are 
common to all cats that he comes to recognize cats. He 
commits several mistakes in the early stages. Perhaps he 
calls a puppy by the name of a ‘cat’. Then he is corrected 
and unconsciously he tries to see what further characteris- 
tics he is to add to his idea of a cat in order to exclude 
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dogs from that denomination. Thus slowly by isolating 
more and more of the abstract characteristics which are 
common to larger and larger groups of the same class of 
objects, the child is able to learn the correct application of 
terms or their use. Still greater difficulty is experienced 
with abstract terms, such as ‘charity’ or ‘revenge’. Even 
here the child learns most quickly the names of those 
abstract terms, the ideas of which come earliest within 
his experience. Thus a child would know the meaning 
of ‘truth’ or ‘falsehood’ much earlier than ‘revenge’ or 
‘charity’, The child slowly studies the various acts 
which explain the abstract terms and unconsciously 
begins to generalize the use of the terms. The stand- 
ardization of such tests has brought to light various facts 
mm connexion with the development of the abilities of 
children and, as the results of further standardization are 
published, our knowledge of the growth of children’s 
abilities will become fuller and fuller. 

The correlation of the test with mental age as determined 
by the scale as a whole is 0-88. 


XII, 4. Repeating Five Digits Reversed. (1 out of 3. 
Read 1 per second.) 
TEXT AND PROCEDURE 
The series for this year is: 
3-1-8-7-9 ; 6-9-4-8-2; 5-2-9-6-1. 
Procedure same as VII, 3 and Ix, 1. 


XII, 5. Interpretation of Fables (4 marks). (2 correct or 
the equivalent in half-credits, each fable correctly inter- 
Preted carrying, 2 marks. Time limit 2 minutes after final 
query is put.) 

TEXT AND PROCEDURE 
Say to the child, 


“You know what a fable is? You have heard fables? 


A fable as you know is a little story, and is meant to teach 
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us a lesson. Now I am going to read a fable to you. 
Listen carefully, and when I am through I will ask you to 
tell me what lesson the fable teaches us. Ready; listen. 

(a) ‘Hercules and the Wagoner. 

“A man was driving along a country road, when the 
wheels suddenly sank in a deep rut. The man did nothing 
but look at the wagon and call loudly to Hercules to come 
and help him. Hercules came up, looked at the man, and 
said: “ Put your shoulder to the wheel, my man, and whip 
up your oxen.” Then he went away and left the driver. 

“What lesson does that teach us?” 

If the child simply repeats the story as a great many do, 
say only once again, 

‘What do we learn from this?” 

If the child’s answer is not clear, say, 

‘What do you mean?’ or ‘Explain; I don’t quite 
understand what you mean.’ 
Record the answer of the child verbatim and proceed to 
the next fable. 
“Here is another fable. Listen again and tell me what 
lesson this fable teaches us.” 

(6) ‘The Milkmaid and her Plans. 

‘A milkmaid was carrying her pail of milk on her head, 
and was thinking to herself: The money for this milk 
will buy four hens; the hens will lay at least 100 eggs; the 
eggs will produce at least 75 chicks; and with the money 
which the chicks will bring I can buy a new dress to wear 
instead of the ragged one I have on. At this moment she 
looked down at herself, trying to think how she would look 
in her new dress, but as she did so, the pail of milk slipped 
from her head and dashed upon the ground. Thus all her 
imaginary schemes perished in a moment.’ 

Similarly with the rest. 

(c) ‘The Fox and the Crow. 

‘A crow, having stolen a bit of meat, perched in a tree 
and held it in her beak. A fox, seeing her, wished to secure 
the meat, and spoke to the crow: “How handsome 
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you are and I have heard that the beauty of your voice is 
equal to that of your form and feathers. “Will you not sing 
for me, so that I may judge whether this is true?” The 
crow was so pleased that she opened her mouth to sing and 
dropped the meat which the fox immediately ate.’ 

(d) ‘The Farmer and the Stork. 

‘A farmer set some traps to catch cranes which had been 
eating his seed. With them he caught a stork. The stork, 
which had not really been stealing, begged the farmer to 
spare his life, saying that he was a bird of excellent character, 
that he was not at all like the cranes and that the farmer 
should have pity on him. But the farmer said, ‘‘I have 
caught you with these robbers the cranes, and you have got 
to die with them”.’ 

(e) ‘The Miller, his Son, and the Donkey. 

‘A miller and his son were driving their donkey to a 
neighbouring town to sell him. They had not gone far 
when a child saw them and cried out, “‘What fools those 
fellows are to be trudging along on foot when one of them 
might be riding!” The old man, hearing this, made his 
Son get on the donkey, while he himself walked. Soon they 
came upon some men. ‘‘Look,” said one of them, “see 
that lazy boy riding while his old father has to walk.” On 
hearing this the miller made his son get off, and he climbed 
upon the donkey himself. Further on they met a company 
of Women, who shouted out, “Why you lazy old fellow, to 
tide along so comfortably, while your poor boy there can 
hardly keep pace by the side of you!” And so the good- 
natured miller took his boy up behind him and both of 
them rode. As they came to the town a citizen said to 
them, “Why, you cruel fellows! You two are better able 
to carry the poot little donkey than he is to carry you.” 
“Very well,” said the miller, “we will try.” So both of 
them jumped to the ground, got some ropes, tied the don- 
key’s legs to a pole, and tried to carry him. But as they 
crossed the bridge the donkey became frightened, kicked 
loose and fell into the stream? 
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For a correct response, which gives the correct moral 
of the fable in general terms, give 2 marks. For responses 
which give plausible but not exact answers give half credit. 
As Terman says, these latter responses are of two kinds 
‘(1) Interpretations which are stated in general terms and 
are fairly plausible, but are not exactly correct, and (2) 
those which are perfectly correct as to substance, but are 
not generalized.’ 1 

An example of the first kind is, “If we pray to God in the 
time of difficulty, he suggests a remedy to us’. 

An example of the second kind is, ‘He ought not to sit 
silent calling out loudly for help. He ought to try himself ’. 


Remarks. This test was first standardized by Terman 
in 1911. It is one of the best tests of intelligence as it 
requires on the part of the child a thorough comprehension 
of the story and generalization of the moral contained in it. 
The correlation of the test with mental age as determined by 
the scale as a whole is 0-94. Perhaps a little schooling might 
be a help in showing the child what a moral is and how to 
draw it. Beyond that, the children are thrown entirely 
on their own resources. Again and again it was observed 
that though the children knew the story and perhaps had 
also read the moral, it did not help them at all. They had 
to put forth their best efforts anew to draw the moral and 
several times failed to do so. 

The fable has often been used to test the delinquency of 
children. It is argued that a child who cannot draw the 
moral from a concrete situation as in the fable, would not 
be able to draw it from a social situation and hence would 
not be able to guide his conduct. Thus a test that sifts 
out dull people also sifts out delinquents. This proposition 
however is challenged by a good many investigators, who 
say that dullness and delinquency are by no means con- 
comitant. However, it seems possible that in a good many 
cases delinquency is due to the person’s not being able to 


1 Terman, The Measurement of Intelligence, p. 293. 
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comprehend the gravity of the situation nor to imagine the 
tesults of his actions, which lack of comprehension is 
certainly due to his mental retardation. To this extent 
however any test of intelligence would also be a test of 
delinquency. But there are also cases where delinquency 
is due to the environment in which the person grows up 
and the delinquent is helped by his intelligence to be an 
expert delinquent rather than to cure himself of his delin- 
quency by the width of vision which he gets on account 
of his intelligence. 


XT, 6. Interpretation of Pictures. (3 out of 4. Time 
limit 2 minutes for each picture.) 


TEXT AND PROCEDURE 


The formula in this year is the same as in VI, 5. Use the 
pictures in the following order: (1) Railway station, (2) 
Reception at home, (3) Motor accident and (4) Domestic 
scene, 

Say to the boy or girl, 

‘What is this picture about?’ 

“What is this picture of ?° 
Generally the same formula as in VI, 5 prompts a response 
of the interpretation type from children of this mental age- 
But, if in some cases the reply is doubtful, return a second 
time to such pictures with the new formula: 

“Explain this picture.’ 

If the reply of the child is not clear, say, 
“Explain what you mean.’ 


Remarks. See. Remarks under VI, 5 as to what consti- 
tutes interpretation of a picture. The interpretation of the 
picture is the meaning of the picture as a whole, generally 
the one the artist intends. But the interpretation given by 
the children need not be the same; any plausible and not 
Inconsistent interpretation should be scored plus. 
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The pictures we have selected agree remarkably well with 
Terman’s pictures as to difficulty of description or inter- 
pretation. Terman places the description of his pictures 
in year VII, while we put it (for our pictures) in year VI. 
Terman places interpretation of his pictures in year XU, 
and we also place ours in the same year. The selection of 
pictures is therefore a very important affair ; some pictures 
may admit of interpretation at as high a stage as the adult 
one, while others may admit of the same as early as the 
tenth year. Hence results the great divergence in the loca- 
tion of the test. The form of the questions is no less 
important. Spontaneous interpretations such as those 
given by our first formula would place the test a little higher 
than those obtained after specific questions such as ‘Explain 
this picture’, “What is the meaning of this picture?’ 
Binet locates the test in year XV and Terman and Burt both 
in year XII. The correlation of the test with mental age 


is 0-84. 


XU, Alternative 1. Vocabulary, thirty words. (Both 
in Kanarese and Marathi lists.) 


TEXT AND PROCEDURE 


Ss . 
Same as in IX, Alternative test. 


XII, Alternative 2. Repeating Six Digits. (1 out of 3. 
Read one per second.) 


TEXT AND PROCEDURE 


The series for this year is: 
3-7-4-8-5-9 ; 5-2-1-7-4-6; 4-7-1-5-8-2. 
Procedure same as in the ‘digit’ tests of previous years. 


e 
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XII, Alternative 3. Comprehension, Fourth Degree. (2 
out of 3. Repeat questions after 5 seconds. Time 
$ minute.) 

TEXT AND PROCEDURE 


(a) “What ought you to say when someone asks your 
opinion about a person you don’t know very well?’ : 

(6) “What ought you to do before beginning something 
very important?” 

(c) ‘Why should we judge a person more by his actions 
than by his words?’ 


Procedure as in VIII 3, 


Remarks. These are the three most difficult of the Binet 
comprehension questions. They were separated by Terman 
Out of the whole lot and located in year X. We found them 
difficult enough for year XII, even a little too difficult 
here. Burt places them in year XI. The correlation of the 
oe with mental age as determined by the scale as a whole 
is 0:85, 


CHAPTER XVII 
TESTS FOR YEAR XIV 


XIV, 1. Induction test: Finding a Rule. (Gets rule by sixth 
folding. Unfold and show the paper to the child after 
he gives his answer to each cutting.) 


TEXT AND PROCEDURE 


Cut out small pieces from old newspapers or blank 
sheets about 6 in.X9in. in size. Take one of these and 
say to the child, 

“Now watch what I do.’ 

Then fold it once and in the middle of the folded edge cut 
out a small triangular notch with a pair of scissors. Then 
say, 
. ‘How many holes will there be in the paper when it 
is unfolded?’ After the answer, whatever it may be, 
unfold the paper and hold it up for the subject’s inspection. 

Then take another piece, fold it once as before and say, 

“Now, when we folded in this way and tore out a piece, 
you remember it made one hole in the paper. This time 
we will give the paper another fold. Now how many 
holes will there be?’ With the third piece of paper say, 

“When we folded it this way there was one hole and 
when we folded it this way there were two holes. Now, 
I am folding it again. How many holes will it have this 
time when IJ unfold it?’ 

Recapitulate every time, as for example with the sixth 
hole, as follows: 

“When we folded it this way there was one hole, when 
we folded it again there were two, when we folded again 
there were four, when we folded it again there were eight, 
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when we folded it once again there were sixteen; now tell 
me how many holes there will be if we fold it once more.’ 
After the answer unfold the paper in the child’s presence 
as usual. Take care that in the formula the words ‘once’, 
“twice’, ‘thrice’, etc. as ‘When we folded it once’, ‘When 
we folded it twice’, etc. are not used as they may help and 
Sometimes misguide the children. Leave them free to get 
their own rule. After the child’s final correct answer to 
the sixth fold, say, 
“How did you get it?’ This question should not be 
asked before the sixth fold, though the previous answer 
may be correct. 


For a pass the rule must be correctly stated. 


Remarks. This test was Suggested by Binet’s ‘ paper- 
Cutting * test and was first standardized by Terman in 1914. 
It is a fairly good test of intelligence with a correlation of 
0-61 with mental age as determined by the scale as a whole. 
School instruction has no effect on it. It is also a test that 
arouses to a high degree the interest and curiosity of 
children. The only disadvantage in it is that it is likely 
to be communicated to others. It is more easily remem- 
bered than many of the other tests by the subjects that have 
undergone it, no doubt on account of its concrete nature 
and the interest that it arouses in them. 

‘ This test forces the child to use the trial and error method 
i an intelligent manner. The trial and error is not simply 
a blind trial with any numbers whatsoever but it seeks to 
discover a tule, The most common type of reasoning 
used by children in this test is: ‘one’; ‘two’; ‘three’. 
He finds this incorrect and probably reasons out that 
the correct numbur four is obtained by omitting one number 
in the middle; thus he is led to Say ‘six’ next and again 
finds this incorrect, Intelligent children generally find 
the Tule here, namely, the next number is obtained by 
doubling the previous One; but some children still go on 
and say ‘twelve’ next. After this, normal children of this 
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age usually get the rule but there are still some who give 
‘twenty-four’ as the next number. 

Very few children try the method of visualizing the folds 
and creases and reasoning out the number of holes by the 
deductive method. This deductive method is therefore not 
the natural method with children. 

Terman places the test in year XIV. Our statistics find 
it a little too difficult for year XII, and easy enough for 
year XIV, in which year we have placed it. 


XIV, 2. Dissected Sentences. (2 out of 3. I minute 
each.) 
TEXT AND PROCEDURE 

Use the card with the following disarranged sentences 
on it: 

(a) to asked paper my teacher correct I my 

(b) a defends dog good his bravely master 

(c) for the started an we country early at hour 

Place the printed card before the child, leaving the first 
sentence open and covering the remaining with a cardboard 
or a sheet of paper. Say to him, 

‘Here is a sentence that has the words all mixed up so 
that they don’t make any sense. If the words were changed 
around in the right order they would make a good sentence. 
Look carefully and’see if you can tell me how the sentence 
ought to read.’ 

If within one minute the child cannot solve the problem, 
simply read out the correct order to him pointing to each 
word as you read. 

After the child gives the rearranged sentence always read 
out to him the sentence as he has giver it and ask him 
finally, 

“Is that right?’ 

If the child misunderstands and adds new words, which 
is, however, very rare, say to him, ‘No outside words are 
to be added,’ and give him a fresh trial. 
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Otherwise no supplementary questions of any kind or 
explanations are allowed. Then give the second and third 
sentence, each time covering the rest with a sheet of paper. 


Remarks. The sentences are arranged in order of 
difficulty as we found them. In translating the sentences 
into the Indian languages we have retained the original 
sense as far as possible and have obtained the same number 
of words in each sentence as in Terman’s version. Burt’s 
translation however differs from Terman’s in the 
arrangement of words and in one case in the number of 
words also. For example, the first sentence contains eight 
words according to Terman’s, Burt’s and our versions. 

Our arrangement of words is very nearly the same as 
Terman’s, but Burt’s arrangement differs. The second 
Sentence contains seven words according to Terman’s, 
Burt’s and our versions, and our arrangement of words is 
very nearly the same as Terman’s ; but Burt’s arrangement 
differs. The third sentence contains nine words according 
to Terman’s version and ours, but only eight words accord- 
ing to Burt. In this sentence, however, in our version the 
sense had to be changed a little thus adding some new 
ideas in order to keep the number of words the same. 
Consequently the arrangement of words also is a little 
different from Terman’s. Burt uses the word ‘morning’ 
for Terman’s “early hour’. Burt’s arrangement of words 
is also different as in the other sentences. The test is located 
in year XII by Binet (1911), Terman, Burt and Bobertag, 
Our statistics find it a little too hard for year XII, and so 
we have placed it in year XIV, as does also Saffiotti. 

In assessing the answers any arrangement of words that 
makes good sense and is in common use is correct. In 
Indian languages the cases of nouns are made by inflecting 
the words themselves. Thus by merely looking at the 
nouns it is possible to pick out the subject. But children 
generally do not look to grammatical forms in rearranging 
the words. The meaning is the governing principle. They 
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concentrate on making good sense; for example, in the 
Marathi version of the first sentence the words ‘médzyd’ 
and ‘mazda’ are used indiscriminately with ‘ shikshakdnd’ 
and ‘ pareekshechaé’. We score both ways plus. 

All workers agree in saying that this is one of the best 
tests of the series. Its correlation with mental age as 
determined by the scale as a whole is 0-88. The percentage 
of passes steadily increases with age. It is easy to give and 
easy to score; it does not take much time; it interests the 
child. It is of the type of ‘completion’ tests and it requires 
the child to rearrange the words so as to complete the 
sense. Certain key-words serve as a clue and lay down 
the skeleton of the sentence. This skeleton is to be given 
flesh and blood by rearranging the words properly. 

In the procedure we have laid down that the sentences 
as given by the child should invariably be read out to him. 
This is quite necessary as the exercise is oral and even 
intelligent children sometimes may forget what they have 
said. When we read it a second time we are sure that the 
child has done his best and has not made a mistake merely 


out of chance. 


XIV, 3. Arithmetical Reasoning. (2 out of 3. 1 minute 
each.) 


TEXT AND PROCEDURE 


Use the card with the following arithmetical problems 
printed on it: 

(@) If two pencils cost 5 annas, how many pencils can 
you buy for 50 annas? 

(b) If a man’s salary is Rs.20 a week, and he spends 
Rs.14 a week, how long will it take him to save Rs.300? 

(c) At 15 annas a yard, how much will 7 feet of cloth 
cost? 

Place the card before the child and hide from view all 
except the first problem. Point to the first problem and say, 
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‘Read this aloud for me.’ 

Help him if he cannot read some of the words. After 
he finishes say, 

“Find me an answer to this.’ 

The subject must not use paper and pencil and the answer 
must be given within one minute. 

For a plus, two of the three answers must be correct. 
Correct procedure without a correct answer is of no use. 
No second attempt is allowed. However, if the child 
corrects himself spontaneously he should be allowed to do 
so, provided the time limit is not exceeded. The answers 
are correct even if they are not converted into values of 
higher denominations. 


Remarks. This is the second test in which simple arith- 
metical problems are used as tests of intelligence, the first 
being IX, 2, Making Change. At first sight these problems 
appear to be too simple for the age and many teachers 
whose opinions were sought agreed but when they are 
actually standardized this is the result. In IX, 2 the 
processes involved are simply addition and subtraction. 
In this year they are mostly multiplication and division. 
The figures to be manipulated are small and the problems 
simple and straightforward. Such processes are often met 
with in daily life by children and by adults who have not 
had much schooling. In school, children of these ages learn 
much more complicated processes. It is not, therefore, 
the processes themselves but their applications that tax 
the intelligence. Backward children use the process of 
multiplication where simple addition ought to be used and 
so on. Hence these tests serve as very good tests of intel- 
ligence. The present test shows a steady increase in the 
percentage of passes as age increases and has a correlation 
of 0-77 with mental age as determined by the scale as 4 
whole. 

The test was standardized by Terman. He selected the 
problems from Bonser’s Study of the Reasoning Ability 


TESTS FOR YEAR XIV 241 


of Children in the Fourth, Fifth, and Sixth School Grades. 
Our location of the test agrees with Terman’s. 


XIV, 4. Problems of Enclosed Boxes. (3 out of 4. 
4 minute for each problem.) 


TEXT AND PROCEDURE 


The problems are: 

One large box containing (a) 2 smaller, 1 inside of each ; 
(b) 2 smaller, 2 inside of each; 
(c) 3 smaller, 3 inside of each; and 
(d) 4 smaller, 4 inside of each. 


Show the child a small cardboard box about 3 in. by 
2 in. by 1 in. in height without opening the lid and say, 

“You see this box; it has two smaller boxes inside of it, 
and each one of the smaller boxes contains a little tiny box. 
How many boxes are there altogether, counting the big 
one? First the large box, then two smaller ones, and each 
of the smaller ones contains a little tiny box.’ The second 
time say, 

“Suppose now this box has two smaller boxes inside, 
and each of the smaller boxes contains two tiny boxes. 
How many altogether? Remember, first the large” box, 
then two smaller ones, and each smaller one contains two 
tiny boxes.’ “ 

Similarly, the third time say, 
‘Three smaller boxes, each of which contains three 
tiny boxes.’ 
The fourth time say, 
‘Four smaller boxes, each containing four tiny boxes.’ 
The problem is given orally and solved by the boy also 
orally, that is, without the aid of paper and pencil. 


Remarks. This test was devised and standardized by 
Terman. He places it in year XVI, but our statistics show 
that it is easy enough for year XIV; even a good many 

16 
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fairly intelligent children between 10 and 12 years of age 
pass the test. It correlates fairly well with mental age as 
determined by the scale as a whole; the correlation being 
0-61. 

For success in it the test requires either visual or tactual 
imagery, or both, of a high order. It is doubtful how far 
verbal imagery alone would solve the problems. Mentally 
backward children are unable to build mental structures of 
a very complicated nature; the child has to comprehend 
the instructions and as they are being given the mental 
picture is being added to and held firm until it is completed. 
In this respect the test differs a good deal from the other 
tests in the scale and deserves a place in it. 


XIV, 5. Giving Similarities—three things. 
(3 out of 5. 1 minute each.) 
TEXT AND PROCEDURE 

The following are the sets of words for this age: 

(a) Wool, cotton, silk, 

(6) Snake, cow, sparrow. 

(c) Book, teacher, newspaper. 

(d) Scissors, pice, piece of wire. 

(©) Rose, potato, tree, 
See IX, 3. 
Give full formula: 

‘Iam going to name three things etc.,’ in the beginning. 
With the rest say, 

“In what way are — — — alike?’ 


Sometimes the child says they are not alike and does not 
want to make an‘attempt. Then say, 
“These three are alike. Tell me in what way they are 
alike.’ 
A fairly common way of giving similarity with many 
children is to say, 
“They are all useful.’ 
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Then say, 
“In what way are they all useful?’ 
Any kind of real likeness is enough. 


Remarks. This test is similar to IX, 3, (which see) 
except that similarity between three things is required 
instead of two. The best way of giving the similarity is to 
put them in the higher class of objects logically. But such 
a direct and rigid classification need not be expected from 
children of this age. Any indirect way of classification or 
any method of showing resemblance is enough. 

Terman sets no time limit to this test. But we are of the 
opinion that a time limit is a great help in this test because 
if for nothing else it helps the examiner to know when to 
proceed to the next item. It is useless to wait more than 
one minute for the answer. Instead of ‘knife-blade, penny, 
piece of wire’, we have used ‘scissors, pice, piece of wire’. 
The rendering of ‘knife-blade’ into the Indian language is 
clumsy ; and the use of knife-blade, being only a part of an 
object, is undesirable. Again we have ‘wool, cotton, silk’ 
instead of Terman’s ‘wool, cotton, leather’ as leather is not 
used for as many purposes in India as in Europe even 
including its use for shoes. 

The test shows a steady rise in the percentage of passes 
from year to year and it has a high correlation with 
mental age, the cosrelation being 0-88. 


XIV, 6. Ball and Field, Superior Plan. 

TEXT AND PROCEDURE 

Same as in VIII, Alternative 2. 

For help in scoring see sample card of answers. 

XIV, Alternative. Vocabulary, forty words from 
vernacular lists. 

TEXT AND PROCEDURE 

Same as in IX, Alternative test. 


> 


Carter XVIII 
TESTS FOR YEAR XVI (AVERAGE ADULT) 


XVI, 1. Interpretation of Fables (8 marks). 
TEXT AND PROCEDURE 


Same as in XII, 5 


XVI, 2. Reversing Hands of Clock. (2 out of 3. Error 
must not exceed 3 minutes. Time limit 1 minute.) 


TEXT AND PROCEDURE 


Before giving the test see that there is no watch or clock 
within the child’s sight. Say, 

“Suppose it is six twenty-two o’clock, that is, twenty- 
two minutes after six; can you see in your mind where the 
large hand would be and where the small hand would be? 

“Now, suppose that the two hands were to change 
places, so that the large hand takes the place of the small 
hand, and the small hand takes the place of the large 
hand. What time would it then be?’ 

Similarly with 11-10 and 2-46. 

The range of answers for the first problem is 4-30 to 4-35, 
for the second 1-53 to 1-58 and for the third 9-10 to 9-15. 

Generally a child of this age knows how to read clocks 
and watches. If there be doubt, test actually by making 
him read your watch accurately. If he happens not to 


know, drop the test and substitute one of the alternative 
tests. 


Remarks. The answer is generally given by children in 
half a minute. Terman allows two minutes. We have 
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allowed one minute and this is enough. The position 8-10 
is very clumsy. If it were made 8-13, the answer would be 
2-41 and not 1-42 as with 8-10. The difficulty and nature 
of the test would, therefore, be changed a little, and so 
we have changed it to 11-10, the answer to which is 1-56 
and the nature of the test is retained as it was, at the same 
time, removing the clumsiness of 8-10. 

The test is given by Binet in his 1905 series though 
omitted in those of 1908 and 1911. As the 1905 series was 
not an age scale, the age where this test fits is not indicated. 
Terman locates it in year XIV. Goddard and Kuhlmann 
use only two of these sub-tests the (a) and the (c) above, 
omitting (6) probably on account of its clumsiness, as we 
have shown. They want both problems to be correct and 
locate it in year XV. Our statistics show that the test is a 
little too difficult for year XIV, and so we have placed it 
in year XVI. 

This test is a very valuable problem in constructive 
imagination of the visual type. It requires the child first 
of all to create a mental picture of the given position of time 
and then with the help of it to construct another picture 
with the hands changed. Both pictures do not appear to 
remain in attentive consciousness at one and the same time. 
After the first picture is formed and the second is being 
constructed, the first is momentarily wiped off, but again 
reconstructed several times for comparison, attention 
oscillating from one to the other as many times as it is 
necessary to solve the problem. This is no mean feat of 
mental gymnastics. The test correlates highly with mental 
age as determined by the whole scale, the correlation 
being 0:82. The percentage of passes rises gradually from 
year to year but is not very high even in the highest age. 
A little less than 40 per cent of the children between 12 and 
14 years of age pass the test, about 51 per cent of those 
between 14 and 16 and 59 per cent of those above 16 years 


of age. 


° 
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XVI, 3. Giving Differences between Patil and Kulkarni. 
(2 out of 4 in any form—1 Writing work, 2 Settlement of 
disputes or supervision of village, 3 Power, and 4 Appoint- 
ment and tenure.) 


TEXT AND PROCEDURE 


“You know a Village Patil and you know a Village 
Kulkarni. Now give me any real and main differences 
between them that you know of.’ 

If the child gives only one or two differences or some 
trivial differences and stops, say, ‘Any differences will do. 
Give me any differences that you know of’. 

For success two of the following four in any form and 
even though mixed together are sufficient: 


Village Patil Village Kulkarni 
1. Has no writing or account 1. Has writing and account 
work. work. 


2. Has settlement of disputes 2. Has no such work. 
or supervision of village. 


3. Isa superior officer (power). 3. Is subordinate to the 


Patil. 

4, Does not require much 4, Has, as a rule, to pass 4 
literacy and the post is literary test, and the 
generally hereditary. post is not generally 

hereditary. 


There may be small differences in these items on account 
of local circumstances and these should be taken into 
account in scoring, 


Remarks. The' Binet test of ‘giving three differences 
between a President and a King’ is unsuitable in India. 
Indian children have almost no knowledge of a President 
and have only indirectly of a King. We had, therefore, to 
Substitute for it a similar test but suitable for Indian condi- 
tions. Two such were tried, (1) ‘The differences between 
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a Collector and the President of a Municipality’, and (2) 
‘The differences between a Village Patil and a Village 
Kulkarni’, Of these, the latter seemed to be better as most 
children come into contact with the Village Patil and the 
Village Kulkarni and a much smaller number with the Col- 
lector and the President of the Municipality. The first 
would give a slight advantage to town children, while the 
second would give the advantage to village children. As 
most of the tests in the scale give a slight advantage to town 
children, it was thought a slight advantage to village children 
in this test was desirable. The test does not depend much 
on schooling. There is a lesson on the Patil and the 
Kulkarni in one of the primary reading books, but that 
lesson is read by children at an age when they are not 
expected to know the full implications of the statements 
made in it. The children were, therefore, found to be 
thrown entirely on their own resources and began to find 
the differences from what they knew of the Patil and the 
Kulkarni. The test is found to be a fairly good test of 
intelligence, the correlation between it and mental age as 
determined by the entire scale being 0:58. There are very 
few children of this age in large cities who do not know 
about a Patil and a Kulkarni. If one is found the test 
may be dropped and one of the alternative tests substituted 
in its place. . te 

Psychologically’ the test 1s similar to other tests for 
finding differences and similarities, because finding similar- 
ities presupposes knowledge of dissimilarities. Compare, 
for example, VII, 6 ; IX, 3; XIV, 5; XIX, 3. 


XVI, 4. Repeating Six Digits Reversed. (1 out of 3. 
‘Read 1 per second.)” 
TEXT AND PROCEDURE 


Use the series: ; 
4-7-1-9-5-2;  5-8-3-2-9-4; 7-5-2-6-3-8. 
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Procedure same as in similar previous tests. See VII, 3; 
IX, 1; XII, 4. 


Remarks. In ‘digit’ tests a lower series should always 
be tried before a higher series is given. 


XVI, 5. Problem Questions. (2 out of 3. Query on (a) 
and (b). Read a second time after 5 seconds. Time 
limit I minute to begin reply.) 


TEXT AND PROCEDURE 
Say, 
‘Listen carefully, and see if you can understand what 
I read,’ 

Then read the following passages twice over as indicated 
above one after the other slowly and emphasizing the key- 
words so as to make the meaning clear. 

(a) ‘A man who was walking in the woods of........ a 
outside this town stopped suddenly, very much frightened, 
and then ran to the nearest policeman, saying that he had 
just seen hanging from the limb of a tree a....a what?’ 

(6) ‘My neighbour has been having strange visitors. 
First a doctor came to his house, then a lawyer, then a 
pereyman (or priest). What do you think happened 
there?’ 

(c) ‘A villager who had come to town for the first time 
in his life saw a man tiding along a street. As the man 
rode by, the Villager said: “This man is lazy; he walks 
sitting down,” What was that man riding on that caused 
the villager to say, “He walks sitting down?” 

Examples of Satisfactory and unsatisfactory answers: 

(a) Satisfactory. A man who hanged himself; suicide. 

Unsatisfactory. A snake; a ghost; a nest of birds; a 
thief was tunning away after committing a theft, hanged 
himself on the branch of a tree; a monkey; adventitious 


1 Use an appropriate name of a forest near the town. 
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roots of a banyan tree; a thief; a bat; the tail of a monkey; 
a cat; a bag; a honeycomb; a tiger; a bundle of clothes 
hung in the dark; some wonderful thing; a fallen trunk of 
a tree; a thief about to jump down; a bird; a fruit; 
mangoes. 

(8) Satisfactory. Illness resulting in death—doctor to 
give medicine, lawyer to settle money-matters, priest to 
perform religious rites. Somebody is dead—doctor to 
see if he is dead, lawyer to settle disputes about division of 
property, and priest to perform funeral rites. Somebody 
is ill and the doctor comes ; then he is about to die and the 
lawyer comes to make a will ; finally he dies and the priest 
comes to perform the funeral rites. Murder—doctor for 
post-mortem, lawyer to note down facts of the case, and 
priest for funeral rites. Some accident—doctor to examine 
the dead man, lawyer in order to conduct the case, 
and the priest for funeral rites. Somebody is poisoned— 
doctor for medical examination, lawyer to note down 
the law-points and the priest for the funeral rites. 
Somebody recovers after serious illness—doctor to give 
medicine, lawyer to take the patient’s signature and priest 
for feast after recovery. Somebody is ill and then dies— 
doctor for treatment, lawyer for management of property, 
and priest for purification of the household (prayaschitta) 
and for receiving charity. 

Unsatisfactory. Doctor for illness, pleader for some 
business, priest for some ceremony. Doctor for illness, 
lawyer to inquire about the cause of quarrel, priest for 
marriage ceremony. Doctor for illness—they might have 
come for a feast. Murder—no explanation. Doctor for 
illness, lawyer for quarrel, and priest for marriage. 

(c) Satisfactory. Bicycle. J 

Unsatisfactory. A horse; a cart; a motor-car; a palan- 
quin; a tonga; on foot; carrying another person; on the 
ground; a bullock; a small animal; a lame man was seated 
on the ground and propelling himself along; a donkey; a 


calf. 
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Remarks. The first two problems are Binet’s, the third 
is added by Terman. In the first problem Binet uses the 
name of a forest near the town where the subject is being 
examined. Terman omits this. Binet’s form is better as 
it helps the child to visualize the events and makes the 
problem more concrete and definite. Binet requires the 
answers to both the problems correct; while Terman re- 
quires two out of three to be correct. Thus Binet’s form of 
testis harder than Terman’s. Binet locates this test in year 
XV of his 1911 scale. Burt with the identical form of test 
im year XIII, and Terman with the amended procedure in 
year XIV. Our statistics requiring two out of three 
problems correct would place the test in year XVI. The 
test is a fairly good test though many children hazard an 
answer by mere guessing. The correlation of the test with 
mental age as determined by the entire scale is 0-8. 

The test requires the child to visualize the various ele- 
ments and discover a situation where all these elements 
will fitin. It is thus psychologically a form of the comple- 
tion test of the abstract type. It is interesting how many 
children’s answers reveal the strong power of perceptual 
associations, which children are powerless to inhibit, and 
are unable to find out a proper solution by reasoning. 
Thus in the first problem a great many answers give ‘a bat’. 
The children have seen these bats hanging from the branches 
of trees and as soon as they try to visualize anything hanging 
from the branch of a tree, the previous association formed 
brings up the image ofa bat. Similarly in the third problem 
when we translated ‘a white man’ by ‘a European’ in the 
Indian language the answer invariably was ‘a motor-car’, 
because Indian children have usually seen Europeans 
tiding’ in a movor-car, and when the words ‘European’ 
gud ‘riding’ are given, the association brings in ‘a motor 
car’. After a little trial we were obliged on this account 
to change the phrase ‘a European’ into simply ‘a man’. 
These instances exemplify the great power of perceptual 
images to occupy the mind and inhibit thinking, which is 
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necessary in finding out a situation in which the given 
elements will fit. The fixity of the imagery is thus a sign 
of low intelligence. Higher intelligence can construct and 
destroy imagery very rapidly. In a good many cases 
a plausible answer is first given and then some sort of 
explanation is manufactured, particularly in (6). 

Binet and Terman did not time the problem, nor did they 
lay down how many times the problems should be reread. 
The greater the number of times the passages are read, the 
greater the chances of backward subjects finding an answer. 
Similarly we cannot be indefinitely waiting for a reply, 
and so we have for the sake of uniformity, thought fit 
to time the test and lay down the procedure accurately. 

If the test is scored on the basis of two out of two (both 
Binet’s i.e. the first two) after Binet it is harder still and 
would be suitable for the Superior Adult group according 
to our statistics. 


XVI, 6. Repeating Seven Digits. (1 out of 2. Read one 
per second.) 


TEXT AND PROCEDURE 
The series is: 
2-1-8-3-4-7-9 ; 9-7-2-8-4-6-5. 
Procedure same as in previous ‘ digit ° tests, 


Remarks. If the test is scored on the basis of 1 out of 3, 
it is slightly easier and is suitable for year XIV. Terman 
has the same digits, namely 3, twice in the first series and 
7 twice in the second series. This sometimes disconcerts 
the child and diverts his attention. He sometimes interrupts 
and says the digit occurs a second time, and so the test is 
spoiled. We have changed this. 


XVI, Alternative 1. Vocabulary, Sorty-five words. 
TEXT AND PROCEDURE 
Same as IX, Alternative test. 


> 
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XVI, Alternative 2. Free Association, sixty words in three 
minutes. 
TEXT AND PROCEDURE 
Same as in IX, 6. 


CHAPTER XIX 


TESTS FOR YEAR XIX (SUPERIOR 
° ADULT) ‘ 


XIX, 1. Using a Code. (Vernacular codes to be used. 
2errors. 6 minutes. Inverting numbers or writing one 
of the numbers of a letter counts half error. But if all 
the numbers are inverted and the message is otherwise 
correct no errors are to be counted.) 


TEXT AND PROCEDURE 


Place before the subject the card on which the code is 
printed and say, 

“See this secret code. You willsee from this that you 
can write any syllables in the same way. Now, examine the 
method of writing syllables carefully. To illustrate, first 
the words ‘“‘Go to school” (in the Kanarese) are written 
here in ordinary script and the same again in the secret 
code. The first syllable (in the Kanarese script) is the 
seventh of the class of consonants beginning with... . 
Therefore, we write the first consonant . . . and the number 
Tbeneathit, Thus...means... Further, the first syllable 
... is the second in order in the series of syllables . . , There- 
fore, we write the number 2 above. Thus...means the 
first syllable... Similarly, the last syllable, etc. etc. 

‘Now, I will give you half a minute. In that time you 
must study this code carefully without speaking a word. 
Then I will take away the card and ask you to write some- 
thing for me in this secret code. Now look at this.’ 

After the half minute say, ’ 

‘Now you must write something for me. Remember 
how you are to write it. When you have to write a syllable 
look to the class of consonants to which it belongs. Then 
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write down the first of these and below that put the serial 
number of the required consonant in that class; then write 
the number of the required syllable in the series of 
syllables above the letter.’ 
Then remove the card from the sight of the subject and 
say, 
“Now write the words ... in this code.’ 


Remarks. The English code test was devised by Healy 
and Fernald and appears in their Tests for Practical Mental 
Classification, published in “Psychological Review Mono- 
graphs’, 1911. It was first standardized and located in 
year XV by Dr. Goddard and then by Terman in his Stan- 
ford revision and located in year XVI (Average Adult). 
As the Indian scripts are quite different a new code test 
had to be devised for this script. 

The results of this test, therefore, cannot be compared 
with those of the English code, since there is very little in 
common between them except the name. This code 
appears to be simple at first sight but when actually put 
to the test it is found to be too difficult for the 
Adult group but is suitable for the Superior Adult 
group. Psychologically it requires the subject to put into 
use the highest conceptual processes of analysis and 
synthesis, The power of comprehending verbal statements 
is also a great factor. The directions are rather long, 
but the instinct of ‘curiosity’ keeps up the interest of the 
subject. 

In the directions we have stated that if the subject inverts 
all the digits no error is to be counted, The reason is that 
it is natural for us not to remember without much drilling 
which of two altérnatives is correct, just as children find 
It very hard to remember ‘right’ and ‘left’ without drilling. 
Hence if the Subject follows one of the alternatives to the 
logical end, no error is to be counted. 

The consonants in the Indian languages are classified as 
the ‘gutterals’, the ‘dentals *, the ‘labials’, etc. These are 
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called the vargas (classes). There are certain others which 
are grouped together in a heterogeneous mass and are 
called the avargiyas the unclassed group. But for sim- 
plicity in giving directions we have called this group the 
ya-varga, which is really an inaccuracy, but excusable 
for the sake of convenience. 

The test shows a high correlation with mental age as 
determined by the scale as a whole namely 0-89. More than 
36 per cent of children between 14 and 16 years of age pass 
it and nearly 40 per cent of adults ice. subjects above 16 
years of age. 


XIX, 2. Ingenuity Test. (2 out of 3. 5 minutes each. 
Directions may be repeated. If the subject fails on the 
first, experimenter explains it.) 


TEXT AND PROCEDURE 


Say to the subject, 


(a) ‘A mother sent her boy to the river to get seven pints 
of water. She gave him a 3-pint vessel and a 5-pint vessel. 
Show me how the boy can measure out exactly 7 pints 
without guessing at the amount. Begin by filling the 
5-pint vessel.’ 

The answer must be found orally. The subject must 
explain the complete solution. Tell him no marking of 
the vessel with chalk or some such thing is allowed. If the 
Subject fails to give the solution within 5 minutes explain 
this problem and proceed to the next. 

(6) Same as above, except that 5 and 7 are given to get 8. 

“Begin by filling the 5-pint vessel.’ 

(c) Same as (a), except that 4 and 9 are given to get 7. 

“Begin by filling the 4-pint vessel.’ 

Remarks. The test was devised and standardized b: 
Terman. It is rather a hard test though at first sight it 
does not look so. Terman says: ‘Only an insignificant 
number pass the test below the mental age of 14 years, and 
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about two-thirds of Average Adults fail. Of our Su- 
perior Adults somewhat more than 75 per cent succeed. 

Our statistics show that it is passed by 14 per cent of 
children between 12 and 14 years of age, 32-5 per cent of 
children between 14 and 16 years and 36 per cent of those 
above 16 years of age. The correlation of the test with 
mental age is 0:65. 

Psychologically the test requires a very high power of 
visual imagery. The vessels must be imagined and the 
Operations of pouring the water, adding, subtracting, ete. 
must be done with these imaginary vessels. There is also 
an element of the trial and error process. The subject 
tries various processes and finds out which process leads 
to the required result. 

The weakness of the test is that it is most likely to be 
communicated to other children. The problems can be 
easily remembered and being of a novel nature are some- 
thing of the type of ‘catch’ questions that children take 
Pleasure in asking others. When this is found to be the 
case the examiner should not use the test. 


XIX, 3. Differences between Abstract Terms. (3 out 
of 4. Wait 1 minute for reply.) 


TEXT AND PROCEDUIE 


“What is the difference between 


(a) Laziness and idleness? 

(6) Pride and vanity ? 

(c) Poverty and misery ? 

(d) Dishonour and disrepute?’ 


If the subject simply gives the definition of the two words 
Separately without pointing out the essential difference 
between the two terms, say, 

“Yes, but I want you to tell me the difference between 
—and—. Tell me only the difference,’ 
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Remarks. The selection of the proper pairs of words 
is very important here. There must be similarity of mean- 
ing and yet an essential difference between the two terms, 
Binet’s pairs in his 1908 scale were: 

(i) Pleasure and happiness. 

(i) Evolution and revolution. 

(iii) Event and advent. 

(iv) Poverty and misery. 

(v) Pride and pretention. 


He cuts these down to three pairs in his 1911 scale: 
(i) Idleness and laziness. 

(ii) Event and advent. 

(ii) Evolution and revolution. 


Burt, who otherwise follows Binet very closely, uses the 
first, second and fourth of the Binet 1908 pairs. 

In selecting the pairs of words mere translation is of no 
use, because in the different languages the subtle differ- 
ences in such pairs of words vary to a very large extent. 
Sometimes it is very difficult to find exactly parallel pairs. 
Further the difficulty of the pairs may vary much in different 
languages. Terman uses the following four pairs : 

(i) Laziness and idleness, 

(ii) Evolution and revolution. 

(iii) Poverty and misery. 

(iv) Character and reputation. 


We have used four pairs in the Indian languages which are 
translated into English as nearly as possible as indicated 
above in the English version of our tests but not exactly. 


On into the contrary terms ‘dishonour and disrepute’, 


In giving differences any real clear contrast should be ; ives 
Giving the meaning of the terms only without badatag 


Out the contrast is of no use, 
Sli, 
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is test appears in year XIII of Binet’s 1908 scale and 
Pike Adult = of fis 1911 scale, in the forms we have 
indicated above. Terman has it in year XVI Caeverags 
Adult group). Burt locates it in year XV. We have foun 
it difficult enough for the Superior Adult group. : 
This test taken along with XII, 3 ‘defining abstract terms 
demonstrates clearly how our language ability nee 
year to year. While ‘defining abstract terms’ is foun 
easy enough for year XII, “finding differences baie 
abstract terms’ is difficult even for the Adult group. - 
is suitable only for the Superior Adult group. It is are 
by 26 per cent of children between 14 and 16 years of agean 
by 41 per cent of the adult group i.e. those above 16 years © 


age. It correlates well with mental age, the correlation 
being 0-78. 


XIX, 4. Binet’s Paper-cutting test. (If given must es 
before XIV, 1. The creases must be shown in pencl 
and the diamond shaped holes in the middle of the two 
halves of one of these creases. 2 minutes to complete 
drawing.) 

TEXT AND PROCEDURE 
Take a piece of paper as stated in XIV, 1 and ie 
“Watch carefully what do. See, I fold the paper thi 
way ’ (folding it once over in the middle) < then I fold it this 

Way ’ (folding it again in the middle, bit at right angles - 

the first fold). ‘Now, I will cut out a notch right here.” " 

saying cut out a triangular notch in the middle of the single 
edge where there are no separate leaves, oi 

Then leave this folded paper with the notch exposed t t 
view, but pressed flat against the table. Give the subjec 

a pencil and another piece of paper similar to the one use 

and say, 

“Take this piece of paper and make a drawing to et 

how the other sheet of paper would look if it were unfoldee- 


€ t 
Draw lines to show the creases in the paper and show wae 
results from the cutting.’ 
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If the paper is not square but a little longer one way, 
the holes may be either on the longer creases or the shorter. 
But their number and position in the middle of the two 
halves of the creases must be correct. The exact shape 
and size of the holes are not taken into account. The child 
must not fold the paper given to him before drawing. 

Remarks. AS Terman remarks this test. requires the 
power of constructive visual imagination. The child has 
Successively to construct visual images of the piece of 
paper, the first folding and the creases so formed, then the 
second fold, the creases so formed and the holes made by 
the cutting. This is a highly valuable test for higher ages, 
for which it is very difficult to get suitable tests. The 
correlation of the test with mental age is 0-63. Nearly 28 
per cent of children between 14 and 16 pass it and only 32 
per cent of those above 16. 

Binet located this test in year XIII in his 1908 scale and 
in the Adult group in his 1911 series. Terman locates it 
in the Superior Adult group and Burt in year XV. 


XIX, 5. Repeating thirty syllables. (1 out of 2 absolutely 
correct.) 


TEXT AND PROCEDURE 


The following are the renderings of the Marathi passages 
to be given for repetition in this year. 

(a) Rama likes very much to go to his grandmother, 
because she tells him funny stories. 

(6) Yesterday I saw a pretty little dog in the street. It 
had curly brown hair. 

Procedure as in previous repetition of syllables tests. 
Note that in this year one of the two Passages must be 
absolutely correct, 

Remarks. Binet’s corresponding test is of 26 syllables 
and he locates it in year XV in his 1911 scale. Burt locates 
1t with the same number of syllables in year XIV, Terman 
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uses 28 syllables and places it in year XVI or Adult group. 
Binet and Burt allow only one trial, while Terman gives two 
trials. We have used 30 syllables with two trials and find 
it difficult enough for the Superior Adult group. The test 
is passed by 25-5 per cent of children between 14 and 16 
years of age and by 30-5 per cent of those above 16 years, 
that is, the Adult group. 

The correlation of the test with mental age is 0-68. But 
when all the tests of repeating syllables are correlated 
together with mental age the correlation is 0-89. 


XIX, 6. Reversing Triangle in Imagination. Karnatak 
form. (Time to complete diagram 2 minutes.) 


TEXT AND PROCEDURE 


A aro! 


Place a stiff white card 6 in. by 4 in., divided along the 
diagonal AB as in the ‘ divided card ° test (VI, 3), before the 
child, with the cut edges joined together as shown in the 
diagram above, the side AC being towards the child, (the 
letters A B C are not to be shown). Then say, 

_ ‘Look carefully at the lower piece of this card (pointing 
to it). Suppose I now turn it over (showing the turning 
movement with the hand without removing the piece) a0 
place this corner of the lower piece (pointing to B of the 
lower piece) touching this corner of the upper piece (pointing 
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” 
to A of the upper piece) ; and this corner of the lower piece 
(pointing to A of the lower piece) touching this corner of 
the upper piece (pointing to B of the upper piece). What 
would it all look like? Now I am going to take the piece 
away (remove at this point the lower triangle only from 
view). Imagine it placed as I told you; and draw its shape 
in the proper position. Begin by drawing the shape of the 
top triangle.” 

The finished diagram as drawn by the subject should be 
as follows: 


c 


The essential points to be re i 
; t i membered in scorj 
ea: (1) eran should be roughly A: Be 
tagonal; (2) the ends A, B, and B’, A’ 
congruent; (3) the angle C should be rou athena 
hl 
Note that (2) and (3) are included in a ay hae a 


Remarks, This test i ivi 
test of * reversing triangle in seastion ae oa 
sswhic! 
e oe ee hard even for the Adult group. Sabi vie 
; S found to be too difficult for the Adult grou Stati — 
Showed that the Present test was suitable for tie Superor 
Adult group and Binet’s original test was hard enough for 
the Very Superior Adult group. The Present test is 
passed by 28 per cent of adults and Binet’s test by 4 per 


o 
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cent of them. The cofrelation of the test with mental age 
is 0-55. 


XIX, Alternative. Vocabulary, fifty-five words. 
TEXT AND PROCEDURE 
Same as in previous vocabulary tests. 


Remarks. With increase in mental age not only does 
the quantity of the vocabulary, that is the number of words 
known, increase but also its quality. The definitions of 
words given by this class are generally accurate, even 
abstract words being defined accurately. 


CHAPTER XX 


TESTS FOR YEAR XXII (VERY 
SUPERIOR ADULT) 


XXII, 1. Comprehension of Physical Relations. (2 out of 
3. May read a second time if necessary.) 


TEXT AND PROCEDURE 


(a) Problem regarding the path of a cannon ball. 

Draw on a piece of white paper a long horizontal line 
from end to end, towards the bottom of the paper. Above 
it at a distance of about two inches and at the left end of the 
paper from the subject’s side draw a short line about an 
inch long parallel to the first line. 

Say to the subject, 

“Suppose this long line is a level piece of ground and 
this short line is a gun which is placed horizontally parallel 
to the ground and is fired across this perfectly level piece 
of ground. : 

“Now, suppose that this cannon is fired off and that the 
ball comes to the‘pround at this point here. (Making a 
small mark at the farther end of the line which represents 
the level ground). Take this pencil and draw a line which 
will show what path the cannon ball will take from the time 
it leaves the mouth of the cannon till it strikes the ground.’ 


As Terman says the answers may be classified as follows: 

(1) A straight line is drawn joining the mouth of the can- 
non and the point where the ball strikes the ground. 

(2) A straight line is drawn from the mouth of the cannon 
to a point almost directly above the point where the ball 
strikes and then this line drops suddenly to the goal, 


°o 
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(3) The line rises gradually from the mouth of the cannon 
and then descends down to the goal, thus making something 
like a parabolic curve. 

(4) The line goes horizontally from the mouth of the 
cannon for some distance and then descends gradually to the 
goal. 


Of these the fourth type of answer is the only one that 


is satisfactory. It need not, however, be mathematically 
accurate, 


(6) Problem about the weight of a fish in water. 
Say to the subject, ‘ 
“You know, of course, that water holds up a fish that is 
placed in it. Well, here is a problem. Suppose we have a 
bucket which is partly full of water. We place the tucket 
on the scales and find that with the water in it it weighs 
exactly 45 pounds. Then we put a 5 pound fish into the 
bucket of water, Now, what will the whole thing weigh?’ 

Even though the answer may be correct ask further, 

“How can this be correct, since the water itself holds 
up the fish?’ 

The response is correct when the subject says (1) The 
weight is 50 pounds ; (2) persists in this answer after the 
Second query, and (3) gives some sort of plausible explana- 
tion like the following: The weight is there any way; the 


Weight of water and the weight of fick both press down 
the scale pan, 


(c) Difficulty of hitting a distant mark, Say, 
“You know, do you not, what it means when they say 
a gun “‘carries 100 yards”? It means that the bullet goes 
that far before it drops an appreciable amount. 

_ “Now, suppose a man is shooting at a mark about the 
Size of a petroleum tin. His rifle carries perfectly more 
than 100 yards. With such a gun is it any harder to hit 
the mark at 100 yards than it is at 50 yards?’ 

If the subject answers in the affirmative ask him to 
explain. The correct explanation is that a small deviation 
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from the correct direction at the start becomes larger and 
larger as the distance is increased. The mathematical 
relation of this increase of deviation to distance is not re- 
quired. It is enough if the subject gives only the general 
principle. The subject will have to be questioned a little 
until he understands what exactly is required. 


Remarks. One feels rather uneasy in giving this test. 
It is found too hard for the Average Adult group and 
even a little too hard for the Superior Adult group. We 
have, however, retained it in the Very Superior Adult 
group as it is so difficult to get good tests for the highest 
intelligence. It is passed only by about 7 per cent of subjects 
above 14 years of age and by 10 per cent of the adult level. 
Our statistics in this respect are very disappointing as 
compared with Terman’s. Terman says: ‘At the 14 year 
level less than 50 per cent pass; of Average Adults from 
60 to 75 per cent are successful. Few Superior Adults 
fail.’ The correlation of the test with mental age is 0-75. 

The test seems to dependa good dealon acquired informa- 
tion. Two of the three problems are concerned with 
shooting. Very few Indian children are conversant with 
any kind of shooting apparatus, even toy apparatus, with 
the result that they have no idea of the mechanism of the 
same or of the path of the projectile. Of course they do a 

‘good deal of stone throwing but their experiences with 
regard to the path of the stone are very vague, and the test 
is consequently found to be very difficult for them. Psycho- 
logically, no doubt, it does require a good power of imagery 
but for the proper form of imagery to be roused the children 
must have had previous experience of the situations. 


XXII, 2. Repeating Eight Digits. (1° out of 3. Read 
one per second.) 
TEXT AND PROCEDURE 


Give the digits with a uniform speed and without any 
rhythm or sing-song manner. 


s 
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The series is: 7-2-5-3-4-8-9-6; 4-9-8-5-3-7-6-2; 8-3-7-9- 
5-4-2-6. 

Remarks. The test is passed by 13-3 per cent of subjects 
between 14 and 16 years of age and by 7:2 per cent of 
those above 16 years, which shows that memory for digits 
falls off after the sixteenth year. The lower percentage of 
passes in the adult level of this as well as of the three follow- 
ing tests seems to support the view that immediate memory 
falls off after the sixteenth year (See footnote to pp. 66-7). 


XXII, 3. Repeating Thought of Passage Heard. (Read 
the passage only once in about 4 minute.) 


TEXT AND PROCEDURE 


Say to the Subject, 
‘Iam going to read once only a little selection of about 

6 or 8 lines. When I am through T will ask you to repeat 
as much of it as you can. It does not make any difference 
whether you remember the exact words or not, but you 
must listen carefully so that you can tell me everything it 
says.’ 

The subject’s Teport should be taken down verbatim. 

After securing attention the following passage should be 
tead slowly—in about half a minute—and with expression, 
laying stress on the key words : = F 

“Many opinions have been given on the value of life. 

Some call it good, others call it bad. It would be more 
nearly correct to Say that it is mediocre, for on the one 
hand our happiness is never as great as we should like, and 
on the other hand our misfortunes are never as great as 
cur enemies would wish for us. It is this mediocrity of 
life which prevents it from being radically unjust.’ 

The subjects generally try their best to give the substance 
of the passage but if they stop in the middle encourage 


them to say as much as they can remember, in whatever 
Words they like, 
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The arguments in the passage should be carefully repro- 
-duced and should contain the following three ideas: (1) 
life is neither good nor bad, (but medium); for (2) it 
(or our happiness) is not so good (or so great) as we wish 
it, nor (3) so bad as our enemies (or others) wish.1 


Remarks. This is one of the most valuable tests in the 
series It reqiires the subjects to comprehend the logical 
argument of a difficult passage, as it is being read and to 
reproduce it. The selection is Hervieu’s reflection on life 
and is an excellent one. This test differs from those of 
repeating syllables in that, in the former, the sense of the 
passage is more important than the words in which it is 
clothed; while in the latter the actual syllables are all 
important. Of course even in the latter the sense or 
meaning is a great help in retaining the syllables, since the 
child would be able to repeat far fewer nonsense syllables 
than syllables having sense. It differs from the test of 
reading and report in that in the latter the child himself 
reads and his ability to comprehend a passage that is re- 
ceived through visual impression is tested, while in the 
former his ability to comprehend a passage received through 
auditory impression is tested. But from this we cannot 
ay pone comprehension of a passage received through 

Y Impression 1s more difficult than comprehension 
of a passage receive) through visuai impression. Fos stich 
a comparison the passages must be of the same difficulty, 
but it is far from so in the case of the present passage and 
the passage in IX, 5. The passage in IX, 5 is descriptive 
and concrete, while the present passage is reflective and 
abstract. 

Binet assigns the test to the Adult group; Burt assigns 
it to year XVI. Terman gives one more passage and 
requires one of the responses to be correct. His second 
passage contains a good many scientific terms and cannot 
be easily translated into the Indian languages. We have 


1 Cyril Burt, Mental and Scholastic Tests, p. 67. 
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retained only one passage, namely the original one used 
by Binet, as this was found to answer the purpose very 
well. Terman assigns it to the Superior Adult group, 
while we think it hard enough for the Very Superior Adult 

roup. 
: aoe thinking and the ability to form rapid imagery 
are no doubt signs of great intelligence. » Lower intelli- 
gence requires concrete objects and concrete illustrations 
as an aid to thinking. This is a great lesson in education. 
In the earlier stages the teacher provides the child with 
models and diagrams, from which the child learns new 
things but as the imaginative power of the child is deve- 
loped, the use of such concrete objects is lessened. In 
later stages such models are used only when explaining the 
most intricate machinery. 

The test is passed by 15-8 per cent of subjects between 14 
and 16 years of age and by 13-3 per cent of those above 
16. The correlation of the test with mental age is 0-82. 


XXU, 4. Reversing Triangle in Imagination. Binet’s form. 
(Time limit 2 minutes to complete the diagram.) 


TEXT AND PROCEDURE 


Procedure similar to XIX, 6. 
After placing the divided card before the subject exactly 
as stated in XIX, 6, say, 

“Look carefully at the lower piece of this card. 
Suppose I turn it over and lay this edge (pointing to line 
A C [see diagram on p. 260] without moving the card) 
along this edge (pointing to A B of the upper triangle) ; and 
Suppose that this curner (pointing to C) is placed just at this 
point (pointing to B); what would it all look like? Now 

am going to take the piece away. (Remoye the ee 
triangle from view.) Imagine it placed as I told you, a0 
draw its shape in the Proper position. Begin by drawing 
the shape of the top triangle.’ 
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The finished diagram as drawn by th j 
eee gr y the subject should be 


r B 


The essential points to be remembered in scoring the 
diagram are:—(1) A’ C’ B’ must be roughly a right angle. 
(2) A’ C’ must be shorter than A B; and (3) B’C’ must be 
the shortest of the three lines.+ 


Remarks. This test is one of the hardest tests in the 
whole series. It does require a little geometrical knowledge, 
the differentiation of a right angle from an acute angle, 
for example. The test is found surprisingly enough to be 
too difficult even for adults. The subject is required to 
form an image of the figure of the triangle, lift it in imagina- 
tion, and apply it as directed. This is certainly helped by 
a proper knowledge of the size of the angles. It would be 
of interest to see what percentage of unschooled adults 
would pass the test as compared with adults who have had 
a course of schooling. Our present statistics show that the 
test is passed by 9:2 per cent of children between 14 and 16 
years of. age and by 3:3 per cent of adults, ie. those 
above 16 years of age. The correlation of the test with 
mental age is 0-83. The test is located in the Adult 


1 Cyril Burt, Mental and Scholastic Tests, p. 67. 
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group by Binet (1911) and in year XV by Burt. It is 
dropped by Terman as an unsuitable test. 


XXH, 5. Repeating Seven Digits Reversed. (1 out of 3. 
Read one per second.) 
TEXT AND PROCEDURE 


The series for this year is: 4-1-6-2-5-9-3; 3-8-2-6-4-7-5; 
9-4-5-2-8-3-7, 


Procedure same as in previous tests of repeating digits 
in reverse order. 


Remarks. The test is passed by 10°8 per cent of children 
between 14 and 16 years of age and by 8:2 per cent of adults. 


XXII, 6. Free Association, giving eighty words in three 
minutes. 


TEXT AND PROCEDURE 
Same as in IX, 6. 


XXIL, Alternative. Vocabulary, sixty words. 
TEXT AND PROCEDURE 
As in vocabulary tests of previous years, 


APPENDIX A 


A STUDY OF TYPICALLY MENTALLY 
DEFICIENT CHILDREN 


Some time after the scale described in the body of this 
book was ready, the author had an opportunity of testing 
the backward children in the Children’s Home, Umarkhadi, 
Bombay.!_ The statistics from this study are not taken 
into account in determining the scale. For, in the first 
place, this study was undertaken after the scale was ready, 
and secondly, children who are brought together from all 
parts of Bombay Presidency do not properly form part of 
the population studied. It was a great pleasure, however, 
to study the mentality of children of the lowest levels and 
to have an opportunity of verifying the classification of 
children suggested on p. 94 of this book. 

The children were tested either in Marathi or in Hindu- 
stani. Almost all the children knew Hindustani well. 
Although this scale is not standardized in Hindustani, the 
tests up to the age of eight are very simple and the character 
of the language does not play any great part in them, as 
can easily be seen “by reference to the tests. The only 
tests that were not used, the wording in the new language 
not having been standardized, were the ‘repetition of 
syllables’ tests and sometimes the ‘comprehension’ tests. 
In place of these the alternative tests were used. As most 
of the children were mentally deficient there’ was hardly 
any occasion to use the tests beyond the eighth year. The 
scale thus worked very satisfactorily. 


1 The author is indebted to Miss B. Budden, Secretary, the 
Children’s Aid Society, Umarkhadi, Bombay, for having made this 
Study possible and for having given him all possible help. 
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A few typical cases are described below. For obvious 
reasons the chronological ages of these children are only 
approximate. It will be seen that even at this low level 
each child is an individuality. One boy is very timid, 
another is very silent and docile, a third irritable and rest- 
less, a fourth a bully and so on. Very often also each 
child has some dominant idea, round about which his 
mind is always working. One child, for instance, always 
gives the name of his town or mother or father in response 
to any question put to him or when his attention cannot 
be drawn to the question. Another child goes on repeating 
some striking incident in his life, such as being beaten by 
his father or mother, or of having been burnt as a result of 
an accident. One boy, it was noticed, always said ‘up, 
up’ and ‘climb up’. On enquiry it was found that the boy 
ne in the habit of climbing up trees or house-tops and such 
places. 

The instances given below are only of boys. There were 
some girls also in the study. Their behaviour did not 
differ visibly from that of boys. 

1. Montp. (Chronological Age 9 years 11 months. 
Mental Age 6 years. Intelligence Quotient 60-5. On the 
borderline of Mental Deficiency.) 

The boy has paralysis of the left side—face, arm. and 
leg. His family history is not available. He said his 
father was a servant feeding horses, buc could not give any 
address. He was at first sent to another Home, but as 
that Home had no walls, he ran away and was found by 
the police on Chowpati seashore, Bombay. He is edu- 
cable and takes interest in school work, but of course is very 
backward. He is slow and plodding, unemotional and 
never gets angry or cries. . He is clean in habits, looks 
after himself in spite of his paralysed hand except that he 
needs help in bathing those parts of his body which he 
Cannot reach on account of his not being able to raise his 
left hand above his head. At the time of testing he was 
attending the infants class. The teacher later on reported 


1.Q. 60°5 1.Q. 50 1.Q. 43 
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cE 1.Q. 42 1.Q. 36 1.Q. 32 
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MALIO (Mapya) 
1.Q. 26 
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that he was doing fairly good work and would not believe 
he was mentally so low. After a year he was sent for re- 
testing. This time also he tested about the same level. 
The teacher did not understand that since his mental age 
was equal to the average mental age of the class in which 
he was placed, he did not find much difficulty. According 
to his chronological age he ought to do fairly well in a 
class four standards higher. 

2. AppuLta. (C.A. 7 years. M.A. 3 years 6 months. 
1.Q. 50. Moron.) 

He is a good looking boy and is affectionate towards 
others. His parents could not be traced as the boy could 
give no information about them. He says his father makes 
bottles. He can look after himself, dress, bathe, etc. 
He is very quiet and has to be protected from bullying 
by other children. He cannot speak distinctly. He re- 
peats the word Malhar (his native place) very often, some- 
times as an answer to any kind of question. He answered 
easily all the questions of year III and only 3 from year IV. 
He could not draw the square nor count 4 pice but answered 
correctly the comprehension questions of year IV. He 


can do a little simple woolwork, but is not fit for any kind 
of ordinary school work, even in the infants’ class. 

3. Misrt Lat. (C.A. 12 years 10 months. M.A. 
5 years 6 months. I.Q. 43. Moron.) 

He says his father is a shoe-maker, but cannot say 
anything about his brothers or sisters. He has scars on 
his forehead and left elbow. He gets epileptic fits, in 
one of which he fell into a fire and got his left arm 
burnt. The arm is thus permanently bent at the elbow. 
He gives slow and deliberate responses to questions. He 
can look after himself and manages to do simple woolwork 
even with one arm bent. He answered all the tests of 
the fourth and fifth years and only 3 from the sixth year. 
He could draw the square correctly, but failed in the 
‘diamond’ tost. He could enumerate objects in the pictures, 
but could not describe them. He could repeat four digits 


18 
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correctly but could not put together the two halves of the 
divided card. He passed in the ‘comprehension’ tests of 
the fourth year, but failed in those of the sixth year. 

4. KrisHna. (C.A. 8 years 3 months. M.A. 3 years 
g months. I.Q. 42. Moron.) 

His father is a mill-worker. The boy can look after 
himself. He sings and plays and is full ,of enthusiasm. 
He likes pictures. He does not look like a mentally 
deficient child at first sight. He never stays at home and 
always runs away. He is physically quite normal. He 
gets epileptic fits. He answered all the tests of the third 
year, one test from year IV and two from year V. He 
passed in the ‘comprehension’ test of year IV, but could not 
repeat three digits, nor count four pice. In drawing the 
square he could make only small irregular marks with 
the pencil. In the fifth year he could make aesthetic 
comparison and define words in terms of use but failed 
in carrying out three commissions (actions) and in 
distinguishing right and left. 

5. Mawapev. (C.A. 9 years 8 months. M.A. 3 years 
6 months. I.Q. 36. Imbecile.) 

His father does odd jobs as acoolie. The mother has 
fits of madness, during which she throws stones and be- 
comes quite dangerous. The boy is very timid. He takes 
little mincing steps and is afraid to go up and down steps 
or walk along a plank one foot broad, raised three inches 
from the ground. He cannot be persuaded to do any- 
thing, such as sewing cards or colouring with chalk sticks. 
He takes no part in ball games. He had at first hardly any 
control over his bowels, but evacuated where he sat, as 
soon as he finished a meal. He has been trained to some 
extent towards better habits. He feeds but cannot dress 
himself. He is physically normal. He passed all the 
tests in year II], two in year IV, and one in year 
V. In the fourth year he repeated three digits correctly 
and answered the comprehension questions» He could 
not count four coins, and in copying a square he drew 
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more or less straight lines. In the fifth year he could 
name the coins, but did not succeed in aesthetic com- 
parison, definition in terms of use, carrying out three 
commissions, or distinguishing right and left. 

6. Damu. (C.A. 13 years 6 months. M.A. 4 years 
4 months. I.Q. 32. Imbecile.) 

The father of the boy is a Kunbi cultivator. He 
is not anxious to have the boy, as he is not of any 
service to him, as is generally the case with such 
unfortunate children. The boy can look after himself, 
and makes himself useful in the Children’s Home, to 
which he is committed, by sweeping the room or pre- 
mises and doing such other simple menial work. He also 
does some simple woolwork. He is quite tractable. He 
gives spasmodic shrieks now and then, when he bends 
his head and convulsively clasps his cheek very hard 
with both his hands. The cheek is thus permanently 
bruised. The police surgeon did not certify him as in- 
sane. He is docile, never disturbs other boys and never 
speaks unless spoken to. He seems to be quite conversant 
with railways and always speaks of the railway train. 
His responses to the pictures were of enumeration and the 
prompt responses to the first picture were ‘a railway 
train, a station’. He passed in all the third year tests, in 
five out of the six tests of the fourth year, in two tests of 
the fifth year and in one of the sixth. He counted four pice, 
but not thirteen. His drawings of the square were more or 
less round with one or two awkward attempts at making 
corners. He could define in terms of use and knew the 
names of only three coins. He failed in the ‘aesthetic 
comparison ’ test, in performing three commissions and in 
distinguishing right and left. Of the sixth year tests he 
passed only in repeating four digits. 

7. Natu. (C.A. 14 years. M.A. 4 years 4 months, 
1.Q. 30. Imbecile.) 

The boy. can tell nothing about his family. He talks 
in a shrill cracked voice. His physical condition is 
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normal. He can do the splitting and paring of cane 
for basket work quite well. He looks after himself and 
is clean in his habits. He bullies smaller boys and flies 
into towering rages. His speech is not well developed and 
he answers all questions in single words. Thus his answers 
to the comprehension questions of the sixth year were 
correct, but in single words, namely, ‘ umbrella’ for ‘I will 
take an umbrella’, and ‘water’ for ‘I will pour water ’. 
He answered correctly all the questions of the third year, 
three of the fourth year, two each in the fifth and sixth 
years and one in the seventh year. He could draw the 
Square as well as the diamond, the latter a test of 
the seventh year. He answered the comprehension ques- 
tions of the fourth and sixth years correctly. He passed 
in the ‘ three commissions’ and the ‘ missing features ’ tests 
quite well. He failed, however, in repeating three digits 
correctly, in counting four pice, in aesthetic comparison, 
in defining words in terms of use, in distinguishing right 
and left, in joining the two halves of the divided card, in 
giving the number of fingers and in the description of 
pictures. 

8. Matio (Mapya). (C.A. 14 years 6 months. M.A. 
4 years. 1.Q.26. Imbecile.) 

His father is a watchman. The boy says he has three 
brothers and a sister but cannot give their names. He 
can look after himself. He also tends a paralytic and 
epileptic boy in the Children’s Home. He has a sweet 
disposition and is always pleasant. He does simple wool- 
work, besides sweeping and washing clothes. He cannot 
keep his Own money. His hand is partially paralysed. 
Otherwise he keeps good health. He is of the silent type ani 
enjoyed the tests. “He passed in all the tests of the third year, 
1n two of the fourth, three of the fifth and one of the sixth 
year. He passed in the “comprehension” tests of the fourth 
and sixth years. He could count four pice, but not thirteen. 
He could define words in terms of use, do the thrce commis- 
sions and distinguish between right and left, He could not, 
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however, repeat three digits, discriminate between geometri- 
-cal forms, draw a square and make aesthetic comparison. 

9. Sayyap. (C.A. 12 years. M.A. 3 years. J.Q. 25, 
Imbecile.) 

The boy can give no information of his parents or 
other members of his family. He says simply that his 
father is serving. He cannot make sentences. Physically 
he is a heavy lumpish boy. He can only dress himself 
and wash his own eating utensils, but cannot do any other 
work. With great difficulty he has been entrusted with a 
needle and thread but can do nothing unless guided 
stitch by stitch. He always brings other children’s 
work and shows it as his own, probably to get praise. 
He passed in all the tests of the third year, but could go 
no further. He compared the two lines with great 
difficulty. He could not repeat three digits, discri- 
minate between geometrical forms, nor answer simple 
comprehension questions. 

10. Mowena. (C.A. 10 years. M.A. 2 years 4 months. 
1.Q. 23. Low imbecile.) 

The boy can tell nothing about the members of his 
family. He tries to say something unintelligible about 
his mother. He gives his name as Mohena. His speech 
is not developed. He can only pronounce a few syllables. 
He can dress himself, feed himself and to a certain 
extent bathe himself. He tries to join in games of ball 
and likes the see-saw. He is incapable of any sustained 
effort. In tests, he could point to parts of his body, and 
could name two objects in the picture with great difficulty. 
He could not pass in any of the other tests of the 
third year, for example, naming familiar objects and 
comparing two lines. 

1]. Tuxya. (C.A. 12 years. M.A. 2 years 2 months. 
1.Q. 18. Idiot.) 

His father is a mill hand. Physically he appears to 
be wiry and strong. He is reported to be syphilitic and 
epileptic. He does not make complete sentences but 
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repeats each word three times. He always talks about 
two or three topics—one of these is ‘paisa’ and another 
is ‘ladder’. He grinds his teeth and makes ugly gri- 
maces. He hugs round the shoulders of any visitor. 
He yells when restrained, crams food into his mouth until 
his mouth can hardly hold it. He licks his plate so clean 
that. it is impossible to tell that it has not been washed. 
He is very destructive—tears his clothes and smashes his 
eating utensils. He has to be helped to dress. He has no 
sense of decency—walks naked in front of anybody. He 
Is very restless at night, often does not sleep, nor lets other 
people sleep. In tests, he could pass only in one test of the 
third year—pointing to parts of the body. Of the five 
familiar objects he could name only the pice and the pencil. 
His attempts at drawing the square produced only one 
small circle and two irregular figures. 


APPENDIX B 


Table: Showing the organization of Day Schools and 
Residential Institutions or Occupation Centres suggested 
for the mentally defective and the very backward children 
in the towns of India with a population of not less than 
1,00,000.1 


Age LQ. Type of School or Institution 
6 to 14 Under 40 | Occupation centre or residential 
institution. 
6 to 14 40 to 60 Special school for  feeble-minded 
children. 
6 to 14 60 to 80 Special school for borderline and very 


backward children or special class in 
ordinary primary school. 
Above 14 Under 40 | Occupation centre or __ residential 

institution. (Lower order.) 

40 to 50 Occupation centre or _ residential 
institution. (Higher order.) 

50 to 80 Simple vocational school for border- 
line and very backward adolescents. 


1Cf. Table C, p. 168 of the Report of the Mental Deficiency 
Committee of England, Pts. { and 11, (H. M.'s Stationery Office, 1929). 
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